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— hut hes working for you 


This man is hard to please. Nothing short of optimum accuracy and 


conformity to specifications satisfies him. We like it that way, and are 
glad we have many more people in the Inspection Departments here 
at Foote Bros. just like him. 

Meticulous and exhaustive inspection is an important part of 
our production processes. It must be, because quantity production 
of precision gearing and actuating mechanisms for the aviation 
industry is our business. 





It is men like these who work for you, and, in a very real sense, 
are the guardians of the Foote Bros. reputation for producing the 
finest components and assemblies of their type. 


Another reason to come to Foote Bros. first, when it comes to 


aircraft power transmission, actuation, or gearing. Vers! 


worn BS  FODTE BROS 


Beller Power Thanbmission Through Beller Gears 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard, Chicago 9, Illinois 

















OR, eee et in ne Welt MB 


Advanced Systems Of Ice Protection Pioneered By For information on the erosion-resistant Iceguard—how these 
Goodyear—already proved in actual Arctic Circle oper- two systems of foolproof ice protection can be applied to air 
ation on military jet aircraft — Pave Way For New scoops, wings, propellers, antennas, pipe, conduit—anywhere 
Commercial Jet Airliner. ice presents a problem—write: Goodyear, Aviation Products 


The Boeing 707, commercial jet transport, will fly with the Division, Akron 16, Ohio, or Los Angeles 54, California. 


most advanced type of ice protection on all three leading 
edge surfaces of its huge empennage: ICE PROTECTION BY 
Iceguard by Goodyear! 


Embodying revolutionary electrothermal systems of ice pro- Where Research and 
Development work to 


tection — developed through the teamwork of the National on 
Research Council of Canada and Goodyear—one system of the , nevense Panoriee’s 
. 4 . eaten. Global Position in 
Iceguard has already been in lengthy service above the Arctic : The Rece F 
f OU 5 For Air Power 
Circle on the Canadian Avro CF-100 all-weather fighters. 


Now the other has been selected by Boeing for jet transport 


service. leegueréd -T.M. The Goodyear Tire & Rubber Company, Akron, Onie 
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ae: 
A World of experience in: Passenger seats, 
Pilot and Crew Seats, Buffets, lavatory units 
% and kindred aireraft interior equipment, 
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AVIATION CALENDAR 





Apr. 15-17—Symposium on Systems for In 
formation Retrieval, sponsored by West 
erm Reserve University, Masonic Audito 
rium, Cleveland, Ohio 

Apr. 16—Development and Use of the 
Lycoming Gas ‘Turbine, Lecture by Dr 
Anselm Fritz or Fritz Haber, Avco, Amet 
ican Helicopter Society. Ft. Rucker Sec- 
tion, Ala 

Apr. 16-17—Aircraft Ball Bearing Confer 
ence, sponsored by New Departure Di 
vision, General Motors Corp., Statler 
Hotel, Hartford, Conn 

Apr. 16-18—Symposium on Nuclear Tests 
for Nondestructive ‘Testing, Morrison 
Hotel, Chicago, Il 

Apr. 22-24—Second Annual Jet Engine Hy 
draulic Symposium, Hotel Statler, Detroit 

Apr. 23—Missile Session, New York Section, 
Association of Electrical Engineers, 7:30 
p.m., 33 W. 39th St., New York, N. ¥ 

Apr. 23-25—International Symposium on 
Role of Solid State Phenomena in 
Electrical Circuits, Engineering Societies 
Bldg. N.Y. C 

Apr. 23-25—Annual Convention, Interna 
tional Airline Navigators Council, Picca 
dilly Hotel, New York 

Apr. 29—Third Flight ‘Test 
tion Symposium, Statler 
\nge les 

Apr. 29-May 2—16th Annual National Con 
ference, Socicty of Acronautical Weight 
Engincers, Broadview Hotel, Wichita 

Apr. 30—Atlantic Rate Commodity Rat 
Board Meeting, International Air ‘Trans 
port Assn., Torquay, Devonshire, Eugland 

Apr. 30—Klectronics Make the Helicopter 
lly, annual section mecting, New York 
Section, American Institute of Electrical 
Engineers, 33 W. 39th St.. New York 

May 1-3—Spring Mecting and Exhibit So 
ciety for Experimental Stress Analysis 
Hotel Statler, Boston, Mass 

May 2-3—Annual Meeting, Acronautical 
Training Society, Mayflower Hotel, Wash 
ington, D. C 

May 5-8—1957 Convention American Asso 

(Continued on page 6) 
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Photo 
Herman Nelson Division, American Filter Co., lac. 


THIS HEAT EXCHANGER 6 siainiess steel for the 


Herman Nelson Portable Air Heater, “‘Aviation's 
cold weather friend’’, is another precision fabricated 
assembly made by Lavelle for military aircraft 
application. At Air Force bases everywhere, the 
BT-400 Heater provides a ready source of heat for 
pre-heating engines, cockpits, and for countless 
maintenance jobs ... wherever reliable space heat 
is required to help keep America’s defense planes 
airborne. 


Extensive fabricating facilities, plus Government 
Certified welding technicians has enabled Lavelle 
to produce over 6,000 of these complex assemblies, 
each requiring 16 separate airfoil section heat 
exchanger tubes. To assure close tolerances and speed 
production of the many component parts of the unit, 
special tools were designed and made at the Lavelle 
plant. Complete inspection includes pressure testing 
of each unit prior to shipment to Herman Nelson. 
Simple or complex, Lavelle has the capacity to fabri- 
cate the precision parts and assemblies you need .. . 
wherever you need them. 


Heat E. 
for Fuatenar 
16” dia. x 18" 





A new brochure describes Lavelle’s specialized fabri- 
cating services. Write for a copy without obligation. 


ZZ LawlleS 


LAVELLE AIRCRAFT CORPORATION + NEWTOWN, BUCKS COUNTY, PA. 


5 





This self-contained radio relay station can be operative within minutes of landing 
It carries its own antennas and has its own lighting and ventilation systems 


THE NEW CRAIG HELICOP-HUT.... 
“flying” shelter that operates anywhere! 


a lightweight portable 
shelter for electronic equipment that can operate anywhere a helicopter can réach. 


This is the Helicop-Hut, designed and built by Craig . . 


FEATURES: 

@ Light weight — 950 pounds 

@ Payloads — over 6000 pounds 

@ Insulation factor — 0.24 

@ Aluminum skin bonded to 
foamed-in-place core for 
maximum strength, minimum 
weight 
Inside dimensions — 76” x 76” x 
96” long 
Meets Government specifications 
for world-wide use 
Special Accessories: lifting device 
for truck loading; quickly- 
attachable dolly to make 
Helicop-Hut mobile 


USES: 

AGC landing systems, missile and 
aircraft test checkouts, missile flight 
control stations, communication 
and navigation systems, and 


maintenance workshops. 

For full information, 

write Craig today ° 

* Trademark Dept. N-4 


Interior of Helicop-Hut TCC-11 Communica- 
tions Central showing transmitters, telephone 
switchboard and communications equipment 


G7 SYSTEMS, INC. 


Tel.: SPring 4-1870 


Danvers, Mass 


OTHER CRAIG PRODUCTS: transportable and mobile electronic systems, shelters, trailers, 


vans, mobile control towers, missile carriers, re-usable shipping containers, antennas and masts, 
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(Continued trom page 5) 
ciation of Airport Executives, Shamrock 
Hilton Hotel, Houston, Tex. 

May 6-8—25th Annual Meeting, Acro Medi 
cal Assn., Shirley Savoy Hotel, Denver, 
Colo 

May 7-9—Electrical Engineering Aspects of 
Aircraft and Miussiles, American Institute 
of Electrical Engineers, Biltmore Hotel, 
Dayton, Ohio 

May 7-9—Aircraft blectrical 
Conferenc Hotel Biltmore, 
Ohio 

May 7-9—Spring Assembly, Radio ‘Technical 
Commussion for Acronautics, Ambassador 
Hotel, Los \nge les, Calif 

May 8-11—13th Annual National 
\mencan Helicopter Society 
Park Hotel, Washington, D. C 

May 13-15—National Conference on Acro 
nautical Electronics, Sponsored by the In 
stitute of Radio Engineers, Dayton, Ohio 

May 14—Engine Operation & Maintenance 
Forum, sponsored by Pratt & Whitney 
Aurcraft Division and distributors, Pacifx 
\imotive Corp., Cosmopolitan Hotel, 
Denver, Colo. Other sessions, May 17 at 
Ambassador Hotcl, Burbank, Calif.; May 

0 at Hotel Claremont, Oakland, Calif. 
md May 22, New Washington Hotel 
Seattle, Wash 

May 15-17—Jct Age Airport Conference 
\ir Transport Division, American Socicty 
£ Ciril Engineers, Park-Sheraton Hotel 
Now York 

May 20—Sixth Annual Aviation Fire Safety 
Semmar, National Fire Protection Assn 
Hotel Statler, Los Angeles, Calif 

May 24-June 2—22nd Paris Air Show, So 
ciety of French Aircraft Constructors, 
L.cBourget Airport, Paris 

June 1—Sth Annual Maintenance and 
Operations Meeting for Business and Ex 

\ircraft Owners, sponsored bs 

Reading Muni 


l quipment 
Dayton 


Forum 
Sheraton 


ccutive 
Reading Aviation Service, 
ipal Airport, Pa 

June 1-9—First Annual National Aviation 
Frade Show, Monmouth County (N. J.) 
\irport 

June 17-20—National Summer Meeting, In 
stitute of the Aeronautical Sciences, Bilt 
more Hotel, Los Angeles, Calif 

June 23-25—29%th Annual Meeting, Aviation 
Distributors & Manufacturers Assn., ‘Vhe 
Broadmoor, Color ido Springs, Colo 

June 24—Sovict National Aviation Day, 
Moscow 

July 12-13—British Lockheed International 
Acrobatic Competition, the National An 
Races (third round) and the King’s Cup 
\ir Race, Coventry Civil Aerodrome, 
Bagington, England 

Aug. 20-23—Western Electronic Show & 
Convention, Cow Palace, San Francisco 
Calif 

Sept. 1-6—Sixth International Acronautical 
Conference, Royal Acronautical Socicts 
and Institute of the Aeronautical Sciences 
Folkstone and London, England. 

Sept. 2-8-1957 Flying Display, Society of 
British Aircraft Constructors, Farnbor 
ough, England. 

Nov. 7-8—W capons Systems Management 
Meeting, Statler-Hilton Hotel, Dallas 
Dec. 17—Wright Brothers Lecture, Depart 
ment of Commerce Auditorium, Wash 

ington, D. C 
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WHO is America’s largest 


producer of jet engine roller bearings? 


of course! 


FLEXIBILITY. HYATT is always happy to 
cooperate with aircraft engineers seeking new ways to 
break “bearing barriers” of higher speeds and 
temperatures. We're glad to explore unorthodox designs, 


KNOW-HOW AND FACILITIES. HYATT has what 
it takes to turn out ultra-precision bearings that 
perform perfectly on the “green run” at speeds up to 
75,000 RPM. We've built far more jet engine roller 


ten “Une nn women bearings than any other manufacturer. 


SS ea 3 PLENTY OF TOOLING. HYATT doesn't let you 
down once the prototype ts approved, We've got the 
tooling to produce promptly in quantity—maintain both 
rigid precision and production schedules! 


Aircraft Catalog A-56. Hyatt Bearings Division of General Motors, Harrison, N.J. 


HMiy-ROLL BEARINGS 
FOR AIRCRAFT INDUSTRY 


GM To break “bearing barriers” in a hurry, call HYATT for help! Write for new 
COmtmar 
morose 





TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7, N.Y. 


One of a kind! 


Kids still love jacknives, but no longer seem to do 
much whittling. Like the circus big-top this vanish- 
ing pastime seems to be one more casualty of this 
high-G, triple-carburetion age. 

The production engineer also has lost his enthu- 
siasm for whittling metal. Machining from solid bar 
is still a necessity when making one part or a few 
prototypes. But, for hundreds of parts, extruded 
shapes save metal and machining time. 


TMCA has pioneered the difficult art of extruding 


Titanium alloys. Many thousands of pounds of ex- 


truded Titanium sections are regularly shipped to 
jet engine and airframe industries. Seamless ex- 
truded tubing is another regular production item 
at TMCA. 

Write today for information on Titanium ex- 
truded shapes and tubing. 


. . « FIRST IN Titanium 





The “muscles” 
| behind 


| the “eyelid” 
ofa Jet 


Jet aircraft using the “eyelid” type of variable area 


. 


exhaust nozzles need actuators—or “muscles” 
—that respond instantly in temperatures ranging 
from minus 67 to plus 600 degrees. Ex-Cell-O builds 
such actuators... along with nozzles, blades, 


rotors, fuel controls, precision parts and assemblies, 


EX-CELL-O FOR PRECISION 
EX CHILO pHinenaft Diusion 


CORPORATION 
DETROIT 32, MICHIGAN 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-O, 


$7-43 








THOUSANDS OF “FAULTS” can develop in a guided missile, cach 
capable of causing it to misfire or swerve off-course. Pre-launching 


IN MINUTES, NOT HOURS, al! critical parts can 


now be checked by combat personnel 
simply by pressing buttons on truck- 


clalists 


not spe 


mounted RACE system. Connected to missile, 
RACE flashes discovered faults on television-like 
screen and automatically ejects punch card indi- 


cating repair instructions, 


1M FLIGHT, RACE checked guided 
musstle flashes toward target, perform 
ing at the peak capacity engineered 
into it, with all components function 
ing to give missile best possible 
opportunity to reach and destroy 
objective, 


When a rifle bullet misfires you simply fire 
another. Guided missiles, however, are 
costly and complex, packed with precision 
parts in hair-line adjustment. When these 
“birds” take off, they've got to fly right the 
first time! 

At present, making sure missiles perform 
properly takes hours, even days, of careful 
testing by highly trained crews. And under 
the stress of actual combat, the best-trained 
crew might neglect an important check- 
point—and there are thousands of potential 
trouble-spots in a typical missile. 

Sperry’s new missile testing system 
called RACE does the job in only minutes 

with little chance for error. RACE (for 
Rapid Automatic Check-out Equipment) 





check-out takes specialized technicians many hours. Under stress 
of enemy attack, a small but fatal defect might be missed. 


“RACE” TO BOOST MISSILE 
STRIKING POWER 


Electronic System Cuts Launching Time, Ups Dependability 


tests all missile components at the launch- 
ing platform, warns of the tiniest fault, 
even tells the operator how to fix it. And 
RACE doesn’t make a mistake because it 
checks itself while it checks the missile. 
Result is, missiles are ready to launch far 
quicker and are more likely to perform 
with full effectiveness. 

Designed to test supersonic aircraft as 
well as missiles, RACE will strengthen our 
national defense by keeping key weapons 
fit to fight. 


SPEARY oxzxe sme 


DIVISION OF SPERRY RAND CORPORATION 





AVIONICS. ... from A not quite to Z 


foe list of products for missiles, air- 
craft or commercial application with 
which Bell Aircraft’s newly-formed Avionics 
Division is concerned does not quite span the 
alphabet. It ends with VHF. But it's all-inclusive 
and complete—indicating a highly experienced 
organization capable of dealing successfully 
with any of the hundreds of electronic, electro- 
mechanical or mechanical systems and devices 
which make up the field of Avionics. 


It has creative engineering ability for research 
and development—and efficient manufacturing 
facilities. It is competent to design and produce 


complete systems—or independently operating 
units for such systems—or components for both 


It's an organization with size and experience 
to qualify it for any avionic project —with many 
successes to attest to its capabilities. One of its 
recent developments is the Navy's Automatic 
Carrier Landing System which makes precision 
landings possible with zero-zero conditions 


The services of this organization are available 
to defense agencies, prime contractors and com- 
mercial organizations. If you have problems in 
Avionics, Bell engineering representatives are 
at your service to help resolve them 


Avionics Division 
BUFFALO, N.Y, 











lightweight * compact * portable 


straight-action air gun 


This new AMP pneumatic hand tool augments our line of high-speed application 
tooling. Designed for a wide range of AMP terminal, connector and splice appli- 


cations, its features include: 


@ Interchangeable die assemblies, with in-line crimping 
action to assure perfect, solderless wire terminations; 


@ Safety valve set to bypass when line air pressure exceeds 


operating requirements; 


@ Standard “C” type head adaptable to all types of 
crimping, including small wire terminations in close working 


quarters; 


@ Spring and air operated holding device for positive grip- 
page of terminal in tool head prior to crimping; 


@ Safety engineered to prevent accidental operation of 
tool during insertion of terminal or connector between crimp- 


ing dies. 


| eae 


1202 Eisenhower Boulevard General Office: Harrisburg, Pa. 


Wholly Owned Subsidiaries: Aircsoft-Morine Products of Canada Ltd., Toronto, Conada 
Aircratt-Marine Products (G.8) Lid., London, England « Societe AMP de France, Le Pre St. Gervalw 
Seine, France ¢ AMP-Holland NY. 's-Hertogenbosch, Holland 

Joponese Distributor, Oriental Terminal Products Co., itd, Tokyo, Japon 





From MOOG... Advanced Electro-Hydraulic 


Servo Components 


Moog is the industry’s leading producer of 
electro-hydraulic servo valves. This leadership 
has been achieved by advanced valve design 
resulting in high performance, high quality, reli- 
ability and efficient manufacture. The same 
creative approach applied to industry’s newer 


SERVO VALVE 


DUAL INPUT SERVO VALVE 


problems has resulted in the introduction of 
Moog Dual Input and Servo Actuator units. 

These recent achievements in the creation of 
advanced custom designed electro-hydraulic 
servo components are evidence of Moog’s con- 
tinuing progress. 


SERVO ACTUATOR UNIT 


@ These proportional “dry 
motor” electro-hydraulic servo 
valves feature high dynamic 
response, sensitivity, linearity 


@ This new component 
provides for positioning 
of aircraft control surfaces 
by summing mechanical 


@ Custom designed integrated 
assemblies include actuating 
cylinder, electro-hydraulic 

servo valve and 


feedback sens- 
ing device. In 
a closed loop, 
actuator dis- 
placement is a 
function of in- 
put signal 


and electrical inputs with- 
out external use of me- 
chanical linkages. Use of 
an entirely new concept 
offers improved perform- 
ance, system simplifica- 
tion and saving of space 
and weight. 


and reliability. Light-weight 
and compact, they are also 
available in custom designed 


vanced applications 





| 
| 
| 
| 
| 
| 
versions for special or ad | 
| 
| 
| 
| 
ee 
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TO THE ENGINEER IN A “HURRY” 


Axiomatically, to get somewhere in a hurry, you get aboard 
something that moves pretty fast 

If your “somewhere” is a career in engineering, consider Moog. 
From three founders to five hundred employees within five years, 
we are today the industry's leading manufacturer of advanced 
electro-hydraulic servo components. Our engineers made this 
possible by continuous pioneering of the new and successful 
developments in the field. As our rapid expansion continues, we 
have many openings at all levels for qualified personnel. 

Best time to get aboard is now. 


MOOG VALVE CO., INC. proNeR AIRPORT, EAST AURORA, NEW YORK 


Research Laboratory, Paramus, New Jersey 





Beuare of the Snark / 


The nation’s first intercontinental missile . .. the Air Force's Northrop 


Snark SM-62. Equipped with a nuclear warhead, the Snark is a so-called 
air-breathing missile which travels in the earth's atmosphere. Its compact 
design presents a smaller target for radar, interceptors, or anti-aircraft 


missiles, 

Extremely mobile, the Snark can be air lifted to any site within a few 
hours. 

The pilotless bomber is powered by a Pratt-Whitney Aireraft J-57 turbo- 
jet engine equipped with a Holley compressor bleed governor, It flies in 
near-sonic speeds above the weather over the longest range yet possible by 
a missile in the free world today. 

Like all Holley engine controls, the compressor bleed governor is depend- 
able, easy to service, compact and lightweight — four vital qualities for 


aviation equipment. 


LEADER IN THE DESIGN, DEVELOPMENT, AND MAN 
UFACTURE OF AVIATION FUEL METERING DEVICES 


11955 E. NINE MILE ROAD, VAN DYKE, MICHIGAN 











Reliable Cable Systems Engineered 
10] Provide Tomorrow’ s Ans wers El 
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Pacific Automation Products’ systems engineering service, based 
on broad missile, aircraft, radiation, communication, computer 
and allied electronic experience, is available to assist you in 
your military and commercial projects. 
This comprehensive service integrates and coordinates the 
cabling responsibility for a system in one facility. 
PROGRESSIVE STEPS TO RELIABLE CABLING SYSTEMS 
ANALYZE overall system 
PROPOSE engineering concept of cable requirements conceived by the 
following criteria: combining circuits; minimizing total number 
of cables; establishing re-usable standard types 
ENGINEERING liaison team supplied to function with customer's engineering 
staff, designing cables concurrently with development of the 
overall system 
MANUFACTURE ready-to-install cables to be available as required 
INSTALL prefabricated cable and connect to terminal hardware in sched- 
ule with project activities 
CHECK-OUT the cable system to guarantee compatibility of cable installation 
with the overall function of the system 
DOCUMENT the complete cable system, including drawings, broken down 
into components covering consideration to segregation of ele- 
ments that may be used as building blocks for future addition 
to the system 
Reliability is the product of this comprehensive systems engineer- 
ing service . . . achieved only through the thoroughness of the 
above procedure. For additional information regarding Pacific 
Automation Products’ systems engineering service, write for 


Bulletin 162. 


Pacific Automation Products, In. == 

1000 AIR WAY, GLENDALE 1, CALIFORNIA cone oopertusice wits vc Sovmit revume toe as 
CHapman 56871 © TWX: GLN 7373 interview. 

137 Walnut Hill Village, Dallas, Texas Fleetwood 2-5806 





Value analysis has made cost a prime 
target for today’s industrial buyer 
Amweld rings, rolled and flash welded 
from mill-rolled or extruded sections, 
have a proven record of cost savings 
for America’s leading manufacturers 
of jet engines. For example, a ring 
originally designed as a casting cost 
$280.00. Purchased from Amweld as a 
rolled and welded ring, the cost 
dropped to $59.37. 
Contact American Welding to find out 
how you Can cut costs in your plant 
by using rings rolled and flash welded 
from mill-rolled or extruded shapes 


THE AMERICAN WELDING 
& MANUFACTURING COMPANY 
420 Dietz Road « Warren, Ohie 


AMERICAN 


7 Man 


The World's 
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The mark of quality...of Creative Leadership ...is the ability to originate 
a new beauty, new distinction...or new capability. In Guidance systems, 


instruments and components, Summers Design Originality is Widely recog- 
nized. Examples of Summers Concepts are in daily application in missiles 
and rockets, piloted aircraft, drones and underwater missiles. For “creative 
craftsmanship,” be Guided by Summers. 

Examples of Systems by Summers 


NOW IN PRODUCTION FOR THE MiLi Control System; (1027) Pilot Assist Sys 
TARY: (KDA) Drone Auto Pilot System; tem; (VGI) Remote Attitude System; 
GAM-72) Classified SAC Project; (KD- (1037A) Remote Directional Indicator; 
300) Drone Auto Pilot System; (OQ-19) (1035A, B, C) Flight Attitude Indicator 
Drone Auto Pilot System; (A4D-1) Lateral System. 


Summers 


Syiase Comfoan 
Sf ne es IF a ty 
Cy 
2328 BROADWAY + SANTA MONICA, CALIFORNIA 
Offices ; DAYTON, OHIO, WASHINGTON, D.c. In Canada: PATLON AIRCRAFT, TORONTO 


Summers is producing: Flight Control Systems, Aircraft & Missile Components, and Flight Indicating Instruments, 
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COVER: First picture of the Lockheed X-7_ test vehicle with booster shows 
launch from B-29. Booster has its own tail surfaces which are much larger 


than the tail section of the vehicle 
to supersonic speeds, at which point Marquardt 36-in. ramjet cuts in. Vehicle 
tests the ramjet, destined for Bocing Bomarc air defense missile, and missile 


components 
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Tested, proven, and in production... 
the only double-duty aircraft fire detector! 





Consisting essentially of a heat-sensing element 
and a transistor-triggered control unit, the Kidde 
Aircraft Fire Detector is the first to give both an 
immediate nacelle overheat danger signal and a 
fire alarm when temperature reaches a critical 
degree. Its hermetically-sealed control unit needs 
no shock or vibration isolation, has no vacuum 
tubes, and the entire unit requires no resetting 
after a fire. Here’s how it works: 


Located in the engine nacelle, the fire-sensing 
element—a long, wire-like unit—transmits nacelle 
temperature changes to the control unit, which is 
pre-set so as to remain on standby throughout the 
normal nacelle temperature range. 


When the nacelle temperature rises above maxi- 
mum normal, the control unit recognizes “poten- 
tial trouble,’’ and triggers an ABNORMAL 
TEMPERATURE signal. 

However, if there is a sudden flash of fire in the 
nacelle, the control unit interprets the rapid rise 
in temperature as a definite danger condition, and 
a FIRE ALARM is actuated. The pilot then oper- 


ates the nacelle fire extinguishing system to put 
out the blaze. 


During any gradual temperature rise above 
maximum normal, the ABNORMAL TEMPER- 
ATURE signal remains operative all through the 
rise, and is replaced by the FIRE ALARM when 
a predetermined fixed fire temperature has been 


reached. 


Lightweight and compact, the Kidde Aircraft 
Fire Detector can be adapted to meet the needs 
of all aircraft produced today. For more informa- 
tion, write Kidde now. 


Kidde © 


Walter Kidde & Company, Inc., Aviation Division 
419 Main St., Belleville 9, N. J. 





District Sales-Engineering Offices: Dallas, Tex.; Dayton, Ohio; 
Montreal, Canada; St. Louis, Mo.; Seattle, Wash.; Van Nuys, 
Calif.; Washington, D. C. 





EDITORIAL 





A Strong Step Forward 


Formation of a three man Airways Modernization 
Board as proposed to President Eisenhower by Edward 
P. Curtis, his special assistant for aviation facilities plan 
ning, is a strong step forward toward ultimate solution 
of the air trafic control problem. 

This board can avoid many of the administrative dead 
locks and pitfalls of the previous government machinery 
that has whirred so long without much positive result. 
It can also serve an extremely useful function in keeping 
the development and co-ordination of a joint military 
civil traffic control and navigation system going in the 
interim that will inevitably occur before a major and final 
overhaul of the government aviation agencies can be 
accomplished. 


Interim Nature 


It is necessary to understand the essential interim 
nature of the Airways Modernization Board if its value 
is to be assessed properly by the industry and government 
agencies concerned. ‘The AMB cannot be of any imme 
diate help in untangling the trafic control snarl. ‘That 
is the job of the Civil Acronautics Administration. 

Improvements during the next 15-36 months are de 
pendent on the program proposed by CAA Administra 
tor James ‘IT’. Pyle for which appropriation requests are 
now before Congress. If the Congressional critics of the 
trafhe control snarl want immediate action they can best 
insure it by full support of the current CAA airways and 
navigation appropriation requests. 

Nor can the AMB insure the emergence of the ulti 
mate automatic navigation and air trafic control system 
that will be required in another decade to handle the 
twin problems of a vastly expanded civil air trafhe and 
an infinitely more complicated air defense problem. That 
can come only after the major overhaul of government 
aviation agencies has been completed. We expect Mr. 
Curtis will have more to say about this reorganization in 
his final report to the President 

Readers of Aviation Week will find no startling sur 
prises in the interim report of Mr. Curtis. He notes, as 
we have hammered during the past several vears, that 
the air trafic control problem is genuine and will grow 
worse if not dealt with promptly. “The alarm which 
has been voiced in the past from many sources is in fact 
supported by evidence that our airways and terminals 
are subject to increasing congestion,” Mr. Curtis reported 
to the President. Mr. Curtis also echoes our contention 
that the principal stumbling block im achieving morc 
progress in this field is not technical development but 
the administrative snarl of the current inter-agency 
mechanism of the federal government 

| found there was no lack of scientific ideas,” Mr. 
Curtis reported. In fact, an over-abundance of electronic 


AVIATION WEEK, April 15, 1957 


systems had been developed in the laboratory to improve 
our terminal and cn route operations. Most of these 
have been shelved and never used 

“The key to this dilemma may be found in the organi 
zational arrangements in the executive branch which are 
intended to set goals, to develop and to select the sys 
tems and methods which will meet these goals. The 
problem of modernizing the airways was clearly recog 
nized in 1948 as one that required urgent action. ‘The 
actions taken since then have not been effective.” 

The threeman AMB with one representative cach 
from the Department of Defense and Commerce plus 
a deadlock-breaking, presidentially appomted chairman 
should avoid the administrative stalemates that wrecked 
two carlier air navigation development boards and created 
the bitter Tacan VOR/DME battle. At the same time 
this new AMB will not interfere with the quick-fix pro 
gram CAA, under the leadership of Pyle, is already push 
ing to case the trathe control pressure during the next 
few years. ‘There is a “gray area” where the current 
CAA program ends and the new AMB proposed program 
would begin to mtermesh. But with the present CAA 
leadership and the will to make progress that must domi 
nate the new AMB, this probably will not become a 
serious problem. ° 


Technical Forum 


Lhe new AMB will not and should not prevent strong 
arguments over the relative ments of various proposed 
navigation and trafic control systems. ‘This type of 
technical debate is vitally necessary to sound progress 
What the AMB can do is to provide a universally 1 
spected forum for these debates and the mechanism of 
getting quick, sound decisions on the controversies 

[he private pilots, airline passengers, airline manage 
ments, USAF and Navy and all of the other clements 
that want and need a progressively umproving solution 
to the trafhe control problems now have a clear cut 
program that they can support 

First and foremost they should push for complete and 
speedy execution of the current CAA program that will 
alleviate Congestion in the air for the next two to thires 
years. Second they should push for the creation of the 
Airways Modernization Board, as proposed by Mr. Curtis 
and recommended to Congress by President Kisenhower 
and support this board fully when it swings into action 
Vhird, they should await with interest Mr. Curtis's final 
report to the President on the major overhaul of govern 
ment aviation agencies required for the ultimate solution 
of the problem 

—Robert Hotz 





DEPENDABILITY. . . 


Aviation engineers and designers since 
the beginning of the Aircraft Industry 
have relied on Wyman-Gordon for all 
types of critical forging requirements. 
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KEY TO AIRCRAFT FORGINGS ILLUSTRATED 


. Fuselage Frame (Aluminum) Lgth. 96” Wgt. 176 Ibs. 
. Main Wing Spar (Aluminum) Lgth. 125” Wet. 262 Ibs. 
. Wing Beam Fitting (Aluminum) Lgth. 72” Wgt. 270 Ibs. 
. Landing Gear Trunnion 

(Aluminum) Lgth. 41“ Wgt. 330 Ibs, 
. Landing Wheel (Magnesium) Dia. 33’ Wgt. 134 Ibs. 
. Propeller Hub (Steel) Lgth. 17” Wgt. 430 Ibs. 
. Piston Engine Crankshaft (Steel) Lgth. 48” Wot. 316 Ibs. 
. Jet Engine Compressor Wheel 

(Titanium) Dia, 24” Wgt. 191 Ibs. a 


WyYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM @© MAGNESIUM @ STEEL @ TITANIUM 
WORCESTER 1, MASSACHUSETTS 
HARVEY, ILLINOIS * DETROIT, MICHIGAN 














WHO'S WHERE 





In the Front Office 


William E. Zander, formerly senior vice 
president and director of Rheem Manutac 
turmg Co. a director, Kelite Corp., Los 
Angeles, Calif 

Sherman M. Fairchild, founder and board 
chairman, clected president of Fairchild 
Camera and Instrument Corp., Syosset 
N. } Mr. Fairchild succeeds John H. 
Clough, resigned 

Robert P. Gira, a vice president, ‘Topp 
Industries, Inc., Beverly Hills, Calif 

Gen. Laurence C. Craigie (USAF, ret 
assistant-Defense Products Group Executive 
American Machine & Foundry Co., Los 
Angeles, Calif 

Andrew H. Bergeson, vic president 
Washington, D. C. office, Stromberg-Carl 
son, a division of General Dynamics Corp 
Rochester, N.Y 

Robert P. Williams, Jr., Washington 
1). C. representative, Kellett Aircraft Corp 
Horsham, Pa 

Col. Norman P. Hays (USAF, ret in 
charge of newly established Washington 
1D. C. office, Autonetics, a division of North 
Amerncan.Aviation, Inc, Downey, Calif 


Honors and Elections 


Dr. John T. Rettaliata, president of Ih 
nor Institute of Technology, has been 
named charnman of the board of visitors 
for the Au University at Maxwell Au bore 
Ba \la) The board, whose membership ts 
t the mvitation of Gen. Nathan bo Twi 

Clicf of Staff, is selected to evaluate 
mcula, management, and facilities Of tha 
\u Force's professional education system 
Richard Hl. Summerl, clectrical design 
meer at Douglas Amcraft Co., has been 
clected president of the Aircraft Plectrical 
Secict) for 1957. Also: Peter Duvan, clicf 
the Flectrical Design Section of Douglas, 
president 
Peter Twiss, test pilot for The base 
ithon Co Ltd has received the Seca 
Trophy which is awarded annually 
he Bouton who makes the most outstand 

' demonstration of the pe sdoudots ot 

misport by land wroor watcal 

Ross Fleisig, engineering section head 

uidance systems of Sper Gyro 
Co. was clected pre ident of Amen 
in Astronautical Society for 1957 


Changes 


Vinko Dolson, factory manager, Convair 

1 Division of General Dynamics Corp 

lort Worth, Texas Gus S. Green su 

ds \ir_ Dolson as deve lopine nt manager 

P. M. Prophett, assistant chict engineer 

test, Convair, a Division of General 

mics ¢ omp., San Diego, Calif Also 

Wolcott and Kenneth C. Gordon 

wen added to the 550 commercial jet 

misport sales staff. K. M. Campbell suc 

I, Mir. Wolcott as manager of Convai's 
Davton, Olno office 

John C. Howe, district sales manager 

Davton. Ohno office, Light Military ble 

ics Equpment Dept, General Electri 

Utica, N. ¥ 
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INDUSTRY OBSERVER 


> Republic Aviation Corp.’s F-105 program includes design projections for 
seven versions of this basic fighter bomber, including photographic, tramer, 
low altitude for ground attack and high altitude. The aircraft, which ts 
powered by a P&W 475, can carry three large external stores, one under the 
belly and one under each wing 


P Three prototypes of Convair's B-58 supersonic bomber are now being 
flight tested from the company's Fort Worth Division. ‘Top speed of the 
aircraft is approximately Mach 1,7. 


P Third-stage rocket motor of Proyect Vanguard developed by Grand Central 
Rocket Co, completed pre-qualification tests. Motor is bemg static tested 
by Glenn L. Martin Co., prime contractor for Vanguard, at USA Missile 
fest Center, Patrick AFB, Fla 


> Bell Helicopter Corp. has installed a new two-bladed rotor system on its 
second XV-3 and will test it as a possible alternate to the convertiplane’s 
present three-bladed system. The installation will be shipped to National 
Advisory Committee for Acconautics’ Ames Laboratory at Palo Alto, Calit.. 
for wind-tunnel testing. 


P Becch and Cessna are considermg the Contimental 151 600 hp turbine 
engine for small twin-engine executive aircraft: projects both companies 
now have on the drawing boards 


> Convair's Pomona, Calif., missile facility is considering the redesign of 
the guidance installation in nose of Navy's ‘Verricr surface-to-air missile to 
climinate unbalanced condition obtained with cantilevered suspension. 


P Kellett may replace the rotortip rocket engmes on its KEETS oneanan 
helicopter with cold jet ty pc powerplant utilizing kerosene or aviation gis 


mcreased flight duration and decreased noise 


Prunmary advantages 
> Curtiss-Wright Corp. 1s looking for new plant acquisitions, particularly 
equipment companies, with an annual sales volume, or immediate potential, 
of at least $5 million 


© Stanford Research Institute 1s conducting research on skid friction for th 
Naval Ordnance Vest Station, China Lake, Calif. Skid friction of slippers 
on rails of high-speed research sled tracks ts on f the basic problems in 


sled work 


Pilame patterns of the burning of stainless steel inserts in sled slippers 
used on the Convair-USAF rain erosion research sled at USAF Flight Test 
Center, Kdwards APB, Calif., indicate that the sled actually rides on a 
molten laver of metal, which acts as a liquid lubricant between the slipper 
and track rails. Flames extended more than nine feet behind the slippers 
but disappeared almost completely when the sled entered simulated rainfall 
on a portion of the track, 


PWork heduled to beg next month on the construction of technical 
facilities at ¢ inp Cook, ¢ hf. im connection with rehabilitation of the site 
for USAR’s ballistic missile tramiung program 


> Unusual degree of civilsnilitary-industry cooperation is evidenced in the 
three-way effort to solve the tough airborne proximity warning collision 
avoidance problem. USAT’s Wright Air Development Center, which may 
soon launch a program at Bendix Radio, is working closely with the Ai 
‘Transport Assn., and avionics manufacturers are freely exchanging the 
results of their studies of the problem, releasing data which normally is 
considered proprictary. 


© Acroyct-Gencial Corp. ha 


completed preliminas planning study for 
damage potential track recently constricted at USAT Anmamoent Contes 
Eglin \l Bh, bla AW \ug h iu 313 Coline vo Nhidw i\ | iboratorm 


Jenpoann nt program for the trach 


partic ipating ma confintung test vehicle ce 











HOW THE 9)1L0CG0O0N3S WAN MELPED... 


Build a Gyro for Straight Shooting / 


Accuracy that could hit a fly from a screaming 
roller coaster ...s0 rugged that it can be used to 
drive nails without impairing its operation. 
That's the “impossible” fire control gyro built by 
Minneapolis Honeywell, Acronautical Division. 
Known as the HIG-5 (Hermetic Integrating Gyro), 
lightweight and small enough to hold in the palm 
of your hand, it supplies the “sense of balance” 
necessary at supersonic speeds. 

Operating in a viscous fluid under wide limits 
of temperature and pressure, seals can be no less 
than perfect. What material was used? “O” rings 
of Union Caribe Silicone Rubber. 

Fabricated by Moxness Products Company, 
Racine, Wisconsin, these “O” rings were tested 
from 65 to +200 deg. F., at simulated pres- 
sures from ground level to operational altitudes. 


The term “Union Carbide” is a trade-mark of UCC, 


In Canada 


Under such rigid tests, UNION CARBIDE Silicone 
Kubber showed outstanding sealing qualities and 
resistance to compression set. 

This is another example of how the UNION 
CARBIDE Silicones Man has helped solve an “im- 
possible” problem. A booklet—“*Look to UN1oN 
CARBIDE for Silicones”—describes silicone rubber 
and many other silicone products. Write Dept. 
A W-44 today. Silicones Division, Union Carbide 
and Carbon Corporation, 30 East 42nd Street, 


New York 17, N. Y. 


Union CARBIDE 
Trode-Mork 
SILICONES 


Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto. 











Threat to NACA 


National Advisory Committee for Aeronautics’ long 
standing program of contracting with universities and 
other institutions for research is meeting strong oppo 
ition in Congress 

The House, on the recommendation of Rep. Albert 
Vhomas (D., Tex.), has voted to ban the program. Not 
only was NACA’s $770,000 for outside 
contracting during Fiscal 1958 tured down, but the 
iuthority for outside contracting was withdrawn. ‘Thomas 
heads the House Appropriations subcommittee in charge 
of the NACA budget 

The matter is now pending before the Scuate Appro 
priations subcommittee headed by Sen. Warren Magnu 
son (D., Wash.), who favors the program to familiarize 
college students, professors and scientific personnel with 
NACA activities 


More USAF Shifts 


Major personnel USAF shifts that began with the ele 
vation of Gen. Nathan F. ‘Twining to be chairman of the 
Joint Chiefs of Staff are continuing. Major job still open 
is commander of Strategic Air Command left vacant by 
promotion of Gen. Curtis LeMay to USAF vice chief ot 
staff. Licut. Gen. Frank Everest, a close associate of Gen 
Iwining, is expected to get the post although other 
strong candidates include Lieut. Gen. Emmett O'Donnell 
ind Licut. Gen. ‘Thomas Power, both of whom have had 
extensive SAC experience under Gen. LeMay’s command 
Other shifts include Bng. Gen. Arno Leuhmann to su 
ced Bng. Gen. Andrew Kinnev as USAF information 
chief; Lieut. Gen. Wilham Tunner to succeed Licut 
Gen. Joseph Smith as commander of Military Air ‘Trans 
port Service, and Lieut. Gen. Francis Gnswold to become 
lactical Air Command 


request for 


ommmander of the 


No Funds For OSI 


The House of Representatives has refused to authorize 
positions or new funds for the Office of Security Informa 
tion im an effort to abolish the controversial agency 
Lhere 1s little chance the Senate will challenge the 
Ihe action was taken m connection with the Fiscal 
1958 Commerce Department budget, which becom 
flective on July 1. Secretary of Commerce Sinclau 
Wecks had urged Ippror il of $69,300 for its operation 
u bascal 1958 

Rep John Moss (}) ( lif } 
Information Subcommiuttec 
OSI a vear ago applauded the 
OSI has no clear 


ibout 


TIONG 


chairman of the House 
Government which recom 
abolition of 
Hlouse’s action and declared that “the 
1 of what it is supposed to do, how it iy to go 
ng it, and, most mnportant whis ( omplaint ig 
OSI’s censorship activities, Moss 
mn the press and industry “but al 
tclhgence experts within the government 


nded 


rainst 
noted. came not onk 


0 from military and 


Railroad Anti-Trust Suit 
filed a $45 


I ulroads for 


million 


Aircoach ‘Transport Assn. ha 
le-damage anti-trust suit 


‘edly monopolizing commercial transportation of mili 


igaiust 42 
pel onnel 1 he group charged thic railroads with 
datory rate practices” 
transportation to official military 


in allegedly offering below-cost 


tra fhe 


and clauned 


Washington Roundup 





in an affidavit accompanying the complaint that unless 
the injunction is granted, the supplementary carner indus 
try will be “defunct.” 

The group accused the railroads of reducing rates from 
10 to 50% below first class fares when competing in bids 
for trafic with It also charged that when 
particular troop movement is not likely to bring a bid 
generally 


tir Carriers 


from supplemental air carriers, the railroads 


establishment the maximum price 


charge the mihtary 
illowable.” 

Four carriers jomed ACTA in the suit 
of Seattle known as Westair, Regina Cargo 


S.S. W., Inc., and Air Cargo Express 


Aviation Corp 
Airlines 


Intelligence Information 


Senate Appropriations Committee ts ¢ xpected to stud 
the basis for U.S Russian 
nulitary capabilities before 
It has been requested to do so by 

members, Sen. Allen Ellendet 

based upon Ellender’s trips to 
two Ke llender’s 
thaf U.S. intelhgence over estimates Russian strength 

\t a commiuttec ifter noting the 
of Russian strategic air power by U.S. intelligence 
the past vear, Ee llender commented that 
mformation | 


mtelhgence mfornnation on 
ipproving defense or foreign 
iid appropriations 
once of the committee 
D., La), ma 


Russia over the 


report 


past vears position 1s 


sCSSION down-grading 
Ove 
I bcheve we are 
gctting bum intelligence think that 
ought to be looked into before we proceed to expand as 
we are and spend all the money we are id 

Dr. James Doolitth National Advisors 
Committee for Aeronautics We would hke to 
iccurate information. But | would not write 
wholly 


chairman. of 
rephed 
hove more 
off the 


inaccurate.” 


information what we = have being 


Supplemental Proposals 


of pple mental scheduled 


Proposals for two new types 
cnoountenmg vigorou 
Transport) Assn 
Board 

with limited frequency 


hopelessh 


ly service: ate opposition 
e Stuart G. Tipton, Au 
that Civil Aecronauti 
supplemental certificate 
carners would prove 
before the Senate 
headed by Sen oe 


pre udent, ob 


jected plan to award 


pec 
fieations to unregular au 
( Cobe¢ree 


Mike 


confusing,” im testimon 
Aviation Subcommiuttes 
Monroney (D.. Okla.) 
© Capt. Eddie Rickenbacker, Kastern Air Lines’ chai 
flexible crtihicate 
hift operations to handle 


man of the board protested that 
cheduled airlines to 
umply create a wind- blown 
weather traff 

i letter to Sen 


ub conn 


pormitting 
be ivy 
web of gyps' 
Rickenbacker’s protest was contamed in 
Ceorge Smather D.. Fla i 
mittce who suggested thi ty pe 

Air Coach Transport Assn. and Independent Militar 
Air ‘Transport Assn. testified in support of the CAB 
proposal for limited certrficate Lipton warned that with 
uthority for limited certificates, CAB could re-write the 
certificates ot local services line hehecopter operator 
ind all-cargo carrict 


yt ional load would 


ut mers chasing ‘fau 
member of the 
certificate to CAB 


limiting ther frequency of opera 
tion and type of equipment 
Rickenbacker told Smathers that hi 
flexible certification’ particular] to 
I} lorida traffic bia 


CUSSIONS 4 


tiie tion 
hi rack 


winter ilready had senou reper 


—Washington staff 





ATION WEEK, April 15, 1957 








Scientists Clash with Newbury on Policy 


Defense Department advisors fear oblivion under 
new regime, some see trend as security threat. 


By Claude Witze 


Washington —‘The Pentagon's six 
Defense Science Board 
charged with the overall guidance of 
the long-range military research pro 
gram as threatened with oblivion under 
the regime of Frank D. Newbury, new 
Assistant Secretary of Defense for Re 
carch and Engineering 

Aviation Week learned from. re 
lable sources that a crisis in the life of 
the board, which is presently composed 
of 20 top U.S. scientists, came at a 
closed meeting on April 4 where a sub 
stantial number of the members heard 
Newbury outline his program 

Lhe board members left the Penta 
gon late in the day, following what was 
“explosion” inp which 
bluntly told 
no desire to 


month-old 


described as an 
members 
they had 
board if thes 


ome of the 
Newbury that 
erve on the were not 
wanted 

Phe board cancelled its regularly 
cheduled May 15 meeting and will not 
until, and Newbury 


session 


1CCONVENE unless, 
calls a 

Quened by Aviation Werk, New 
burs expressed amazement at a sugges 
that any of the members 
disturbed. Hle said there was no 
discussion on his part concerning the 
future agendas and that the 
move to cancel the May 15 session “was 


their idea.” 


ton board 


were 


board's 


Newbury Not Impressed 


Newbury indicated, however, that he 
ssed by the 
ganization and its preparations to con 
der the program, He said it 
ippeared “they do not know what to 
do” but asisted that “T have injected 
to alter the 


was not impr board's or 


sci mtifn 


nothing mto the situation” 
hoard’s standing 
Newbury said he 


board “when T have some problems for 


will reconvene the 


them to consider.” 

Prom other sources, AVIATION Wrek 
learned that) Newburv’s 
titude”’ toward scientific 
“most of us unhappy.” 


“tone and at 
research leave 


Scientists ‘Deeply Worried’ 
Said one of | the 
crontists who took a prominent part in 
the April 4 session 
The leadership of the  scientifi 
corps is deeply worred. We fear that 
this Pentagon trend may result im sen 
ous damage to America’s storchouse of 
safety oof 


country’s leading 


menace the 
future.” 


knowledge and 
our country om the 


26 


Another member, equally prominent 
in the research field, said it was clear 
to him that Newbury “wants to make 
all the decisions and not let the board 
help steer the program.” 

In this regard, Newbury is consider 
ing the appointment of a single advisor 
on research matters. At the outset, the 
board approved of his plan to have such 
an aide, but it later became obvious 
that Newbury and the aide would miake 
the decisions on what projects held 
promise and what projects should be 
dropped 

Several Defense Science Board mem 
bers are convinced the board never will 
meet again. Another said he feels New- 
bury himself will determine the board’s 
future and that he fears the group never 
will carry the weight and influence it 
was intended to have 


Board's Origin 

Phe board was created in September. 
1956, by Dr. Clifford C. Furnas, last 
occupant of the now-defunct office ' of 
the Assistant Secretary for Research 
and Development. Like the amalgama 
tion of Furnas’ old job with that of the 
Assistant Secretary for Applications En 
gineering, which brought about New 
burv’s clevation, the origin of the board 
can be traced to the Hoover Commis 
sion report of May, 1955 

Phe Hoover Commission's subcom 
on research and development 
that the Secretary of 


mitted 
recommended 





R&D vs. Development 


Washington—Frank D. Newbury, 
Assistant Secretary of Defense for Re- 
search and Engineering, believes it is 
administratively impractical to divide a 
project into its research phase and devel- 
opment phase in deciding whether it 1s 
worthwhile to the Defense Department 
for its potential contribution to national 
security, 

On the other hand, he told the Na- 
tional Security Industrial Assn. last week, 
he has found it psychologically or politi 
cally impractical to handle the review 
and evaluation of a research and develop 
ment project as a single package. 

The reason: The research office, while 
important, would be small in numbers. 

From his experience in industry, New- 
bury teels that, “when research and prod- 
uct development are responsibilities of 
the same working groups, the more in 
tangible research activity usually suffers.” 











Defense “wisely and fearlessly” use his 
authority over appropriated funds to 
wipe out duplication and promote cf 
fectiveness of the program. 

At the same time, the commission 
said it was alarmed over the lack of 
“daring and imagination” in the mili 
tary approach to radically new weapons 
It cited the fact that it was the old 
Research and Development Board, not 
the military services, that made most 
important World War II contributions. 

Phe report then pointed out that the 
most valuable approaches made since 
the war have resulted from the prod- 
ding of civilian scientists and tech- 
nologists 

l’or this reason, it recommended that 
a committee be organized to “canvass 
periodically the needs and opportunities 
presented by new scientific knowledge.” 


Newbury/Wilson Philosophy 


The viewpoint of the present Penta 
gon administration, repeatedly made 
Clear by Newbury and Defense Sccre- 
tary Charles E. Wilson, is that there 
should be no financing for a scientific 
research project unless it holds promise 
of providing concrete results directls 
applicable to the department's mission 

The board’s charter, authored by Dr 
Furnas, is not incompatible with th 
Newbury-Wilson philosophy. Tt say 
the board “shall devote major attention 
to delineating the scientific opportuni 
tres which hold promise of radically out 
dating present-day concepts of warfare.” 

The charter also calls on the board to 
give specific advice on research and 
development. It cites “the program and 
administration of basic research, compo 
nent research, advancement of the state 
of the art and the cffectiveness of 
research and development m_ providing 
worthy systems.” 


combat weapon 


Advisory Power Only 


The board's power is advisory only, 
but the high calibre of its membersinp 
makes it clear that Dr. Furnas, like the 
Hoover Commission, planned for the 
Defense Department to lean heavil 
upon the capability of its members and 
te iunplement their recommendations 

Newbury told Aviation Week he 
has no intention of changing the board 
charter. Hle also has asserted that, fat 
from neglecting basic research, he plan 
te favor larger appropriations in future 


AW April 1, p. 27 


Why the Concern 


On the other hand, it was 
from a reliable that several im 
portant members of the board are scr 
ously concerned over the decisions that 
nught be made by Newbury and a sin 


vears 


learned 


source 
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gle research advisor working in the 
current Pentagon atmosphere. One ex 
pert said 

“The members of the board feel that 
the assistant secretary should want the 
services and that he should give them 
ical problems and act on their recom 
mendations. This does not appear to be 
his intention at the present time 

‘What we are most concerned about 

the general area of cutbacks in view 
of the constant emphasis on CCOnMOTAN 
Some terrible mistakes can be made here 

mistakes that will endanger our coun 
trv's future national secunty.’ 

One of the faults Newbury found 
with the board's organization was that 
it lacked a permanent chairman. Actu 
ly, Dr. Furtias failed to appomt a per 
manent chairman because he knew he 
would be leaving the Defense Depart 
ment to return to his post as chancellor 
of the University of Buffalo carly this 
vear. He left the chairmanship open so 
that his successor would be free to 
make the choice At that time, Dr 
Furnas did not suspect that his office 
would be abolished and the duties 
turned over to Newbury 


What Board Accomplished 


Poor to the April 4 session, which 
was called as an extraordinary meeting 
by Newbury to explain his program, the 
hoard had held three other confer 
cnces. 

\ well-informed observer said a “great 
deal was accomplished in terms of 
background work and pointing up the 
trends in research and development.” 
There has been some work done on the 
craft of a program to improve integra 
tion of programs carried on by the mili 
tary services 

So far, DSB had given no considera 
tion to the question of which projects 
hould be chminated from Defense De 
partment sponsorship 


Air Force Accepts 
Coleman Cleaner 


Coleman Engineering Co. Cole-Vac, 
one of two prototype runway cleaners 
built under contract for evaluation by 
Wrght Air Development Center, will 
he accepted by WADC. The other 
vnit, built by Wayne Manufacturing 

AW Dec. 10, p. 97), will be 
cted 

Aviation Werk learned that WADC 

| announce the decision this week, 

that the Cole-Vac prototype now 
| operational use at the center 

Bocing Airplane Co. has ordered the 

t production model Cole-Vac, Avia 

~~ Week also learned. It will be used 

Bocing’s Transport Division plant at 

iton, Wash., where the 707 and 
KC.135 are im production 
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Defense Science Board Members 
Washington—Acting Chairman of the Defense Science Board at its Pentagon 
macting on April 4 was Dr. Frederick L. Hovde, President of Purdue University, 
Lafayette, Ind. Dr. Hovde is also Chairman of the Army Scientific Advisory Panel. 
Other members of the committee present included: 
e Dr. J. A. Stratton, chancellor of the Massachusetts Institute of ‘Technology and 
chairman of the Naval Research Advisory Committee. 
e@ Dr. James H. Doolittle, vice president of Shell Oil Co. and head of the Air 
Force Scientific Advisory Board. He also is chairman of the National Advisory 
Committee for Aeronautics. 
@ Dr. Alan I. Waterman, director of the National Science Foundation 
@ Dr. Allen V. Astin, director of the National Bureau of Standards 
@ John W. Crowley Jr., associate director for research of NACA, serving as alternate 
for Dr. Hugh L. Dryden, NACA director. 
@ Dr. Clifford C. Furnas, tormer Assistant Secretary of Defense for Research & 
Development and chancellor of the University of Buffalo 
@ Dr. Frank L. Horsfall, vice president and physician-in-chiet of the Rockefeller 
Institute. 
@ bk. Root, vice president and general manager of missiles systems, Lockheed Aircraft 
Corp., acting as alternate for William Littlewood, vice president of American Airlines. 
® Duer Reeves, executive vice president, Esso Research & Engineering Co. 
@ Dr. Elmer W. Engstrom, senior executive vice president, Radio Corp. of America. 
e Dr. W. J. Sweeney, vice president, Fsso Research & Engineering Co 
© Dr. Zay Jeffries, vice president (ret.), General Electric Co, 
@ Dr. Howard P. Robertson, California Institute of Technology, as alternate tor 
Dr. L. T. EK. Thompson, vice president, Norden-Ketay Corp 
©@ Harry A. Winne, vice president (ret.), General Electric Co 
e@ Dr. R. W. Cairns, director of research, Hercules Powder Co 
@ Dr. Paul M. Fitts, Ohio State University é 
Also members of the board but absent at the April 4 meeting are: 
@ Dr. Richard A. Kern, Temple University. 
@ Dr. Wilbur Schramm, Stanford University 
@ Dr. Detley W. Bronk, president, National Academy of Sciences 
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Sandy’s Defense Policy Criticized 
London—Criticism of Defense Mine gamble scems to be whether there as 
ister Duncan Sandy's new defense a war within the next five years. If 
policy favormg guided missiles over — there is, he will go down as the man 
manned aircraft has been widespread, who left Britam unprepared in the 
especially among British aircraft manu crisis, equipped with obsolete manned 
facturers aircraft and not yet equipped with the 
It is charged by many that the Dx guided missiles to replace them, If not 
fense Minister may be writing off he will go down as one of Britain’ 
manned fighters and bombers a genera most brilhant defense ministers for a 
tion too soon. Sir Frank Spnggs, man far-sighted program 
agg director of the Hawker Siddeley The new British defense policy also 
Group, asserted is expected to be hotly debated at the 
‘In my opimon there certainly meeting of the North Atlantic Council 
should be one more generation of fight in Bonn, Germany, May 1. Member: 
ers after the English Electric P.1 of the North Atlantic ‘Treaty Orgam 
and another generation of sUpCrSOnik zation may ippls Britain's reasonme 
manned bombers after the Vulcan and and conclude that nuclear power can 
the Victor.” largely take the place of manpower, and 
‘ {! | ‘ a { ) 
May Sell Fighter ogra nited States to take uy 
Hawker has announced that it wall Meanwhile, Gen. Launs Norstad 
continue with its own funds the super Supreme Allied Commander in Europe 
sonic fighter it is developing. A com is expected to reassess the NATO stra 
pany spokesman says: “We are going — tegic problem 
on with it for two reasons—first, we 
may sell it abroad. But IT think the Deep Budget Slash 
maim reason is that the government 3 The British Defense Ministry di 
known to change its mind and we think — closed that the economy drive will cut 
it is going to change its mind over that defense expenditures from $4.5 billion 
ind come id ask us for it.” this vear down to $4.2 billion in the 
Sandys abo has been praised. ‘Whe comimg fiscal vear. The actual cut 1 
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iT larger than thi pice rlvanice 
planning had called for spending of 
15 billion m the coming year 
Sandys told Parliament that present 
nedium bombers of the V-class wall be 
upplemented by ballistic missiles. He 
onfirmed that an agreement had been 
cached with the United States to sup 
ply medium-range missiles of thi 
Britain's fighter force will be reduced 
ind assigned the task of defending 
vomber and mussile haighters will 
ively equipped with air-to-air 
iced mirssile Sandys said fighter air 
raft in due course will be replaced by 
i ground-toam guided imiurssile tom 
Phe Ministry did not confi re port 
that the United States also wall upply 
iithurcratt well as ballistic 
rockets, leaving the question still unan 
sered 
Sandys 
heads ane 


ty pc 


buses 


ne progr 


til sil » ws 


reported that) muclear war 
bemg evolved for defensive 
sinnded imassiles, Tle said high priority 
iho wall be given to de velopment of 
British nuclear weapon for de 
both by bombers and 
rockets 


sturtable 
liven manned 


ballasts 


Troop Reduction 


Britau will make large reductions in 
the number of troops stationed over 
cas. Tt will maintain a central staking 
force im the British Isles which can be 
quickly airlifted to — trouble 
throughout the world. A’ substantial 
Heet of transport aircraft is bemg built 
up for thas purpose, Sandys reported 

Britain's Second Tactical Au 


in Germany will be cut m half by March 


spots 


borce 


‘Trans American 
By a. ae Doty 


Washington— Trans Amencan Av 
hes wall bring its controversial aircoach 
operations to a virtual halt next month 
with the delivers of five of its DC-OBs 
to bvasterm Air Lanes under the terms 
of a five-vear lease filed with the Civil 
ANcronautics Board list week 

Phe decision to dispose of its entire 
flect of DC-GOBs climaxes a long, bitter 
Trans American to stay in 
Iursiness cle spite a CAB 
two vears ago revoking the 
of the four imegular carers that op 
crate lrans American com 


struggle by 
order almost 


authority 


within the 
Danae 

Phe action does not necessanh mean 
the end of the aimhne 
Supreme Court decision could prolong 
ity Corporate this should 
happen, the airline will continue service 
with its reomaming fleet of three DC-4s 
DC.3 m= charter and com 
movements (CAN) 


since a pending 


existence, If 


ma one 


mercial All opel 


ations 
Plans to lease the DC-OBs were taken 
1 possible adverse 


i) hedge aganist 


of next vear NATO light) bomber 
quadrons stationed im England also 
will be reduced 

Ihe: Royal Navy will be formed 
ound a small number of carner groups, 
cach composed of one aircraft carries 
md a supporting ships 
Apart from carners, the number of 
large will be restricted to the 
minimum,” Sandys said 

Sandys’ confirmed Avia 
Hon Week that the English 
Ilectne P.L would be the last of the 
British fighters and that the supersoni 
would — be 


number of 
ship 


tutcment 
report 


bomber program probably 


dropped also 


Commercial Effect 


Cancelation of the supersonic bomber 
project at) Avro may affect Britain's 
chances of competing im the civil mat 
ket with a successful supersonic ject 
transport. ‘There is litthe doubt that 
lack of government support for the mil 
itary project will affect re 
scarch and development effort by the 
formed to cde 


scriously 
ceven-firm = Consortium 
clop a supersonic airlines 

Pact that Sandys has abandoned am 
of defending the entire nation 
from nuclear attack wall, of course, 
mean sinaller production orders for the 
Pl and the missiles which follow it 
This is a blow to English Electne which 
better future for its 


hope 


had hoped for a 
HOW fighter 

Qn the other 
cxtend the lite of inanned fighters wall 
find English Electne in an extremely 
favorable position 


hand, anv decision to 


Prepares to Quit 


In addition 

OBs 
order 
leased to Eastern for four vears 
1958 


decision by the high court 
to the initial five aircraft, two DC 
which American has on 

will be 
following delivery in carly 


Trans 


Lease Terms 


The lease agreement was signed by 
the four partners of the ‘Trans Ameri 
can group on behalf of ‘Twentieth Cen 
tury Aircraft Co., one of the 
tions associated with the combine. 

Perms are $32,500 per airplane per 
$12.8 rental of 
urcraft year 


corpora 


million for 
over the five 


month or 
the seven 
period 

A ‘Trans American official told Avi 
s110N Week that the decision to lease 
the aircraft to Eastern at this time was 
made while the company's “bargaining 
powers were not vet weakened” by a 
possible upholding of the CAB revoca 
tion order 

lastern 
seven DC-6Bs as high-density, 
cost per mile aircraft in replacement of 
generally suited to 


Airlines plans to use the 
low seat 


other aircraft not 
keastern’s route pattern, 





Third U-2 Crash 


A third Lockheed U-2 high-altitude 
research plane has crashed in eastern 
Nevada. Cause of the accident, in which 
Lockheed test pilot Robert L. Seiker 
was killed, has not been determined. 
Vhe aircraft was stationed at Watertown 
Strip, Nevada, an Atomic Energy Com- 
mission facility. 

First crash of a U-2 near Kaiserlauten, 
Germany, killed Howard Carey, Lock 
heed employe; second crash, Dec. 19, 
in Arizona, pilot R. J. Everett escaped. 











ARDC Reorganizes 
Managerial Offices 
Baltimore—USAIK’s Air Research and 
Development Command today = 
organized a number of offices 


the Deputy Commander for Research 
abolishing — one 


under 


md = Development, 
directorate and creating four others 
The reorganization is strictly man 
wenal, ARDC said. It is designed to 
give Bng. Gen. M. C. Demler, the 
Deputy Commander for R&D, closer 
which he 1: 
han powc! 


activitics for 
utilize 


control over 


responsible and to 
more efhciently 

Directorate of Development, headed 
by Col. J. R. V. Dickson, has been 
abolished. Col. Dickson 
new Assistant Deputy Commander for 
Research and Development Programs 
Control. Directorate of Research and 
Directorate of Eenginecring remam un 
changed. 

New Directorates arc 
e Air Weapons, licaded by Col. B. G 
Holzman, former chief of the Au 
Weapons Division in the old Develop 
ment Directorate P his mcorporates 
his old division and the Guidance and 
Control Division, except for its ‘Test 
Instrumentation Branch 
e Acronautics, headed by Col. P. | 
Nav. ‘This is made up of the old Acro 
nautics and Propulsion Division, the 
former Geophysics Division, and the 
old Equipment and Materials Division, 
except for its Photographic Branch 
e Communications Electronics headed 
by Col. G. ‘IT. Gould Jr., former chief 
of the old Communications Electronics 
Division. ‘Vhis directorate absorbs the 
Photographic Branch of the old kquip 
ment and Materials Division 
e Human Factors, headed by Col. P. II 
Mitchell, chicf of the old) Human 
Factors Division 

Col. Dickson's responsibilities will 
include coordination between the six 
directorates, coordination with the other 
two deputy commanders and advising 
Gen. Demler on the status and products 
of the research and development. pro 


becomes the 


grams. 
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Curtis Recommendations Go to Congress 


By Philip J. Klass 


Washington—President Eisenhower 
moved quickly last week to obtain con 
gressional authority to create a new Air 
wavs Modernization Board in line with 
the recommendations of Edward P. 
Curtis, the President's special assistant 
for aviation facilities planning 

\s forecast by Aviation W eex (April 
5, p. 26), the bill sent to Congress calls 
for the creation of a new agency to 
“develop, modify, test and evaluate sys 
tems, procedures, facilities and devices” 
needed to provide “safe and efficient 
navigation and traffic control to all civil 
and military aircraft except for those 
needs . . . peculiar to air warfare and 
primarily of military concern.” 

The new agency would be responsibk 
for sclecting the systems, procedures and 
facilities which best meet Common Sys 
tem needs and which “will promot« 
maximum coordination of air trafic con 
trol and air defense systems.” 

The bill provides that when there is 
“any substantial question as to whether 
my need is properly a matter of primary 
unitary concern, the board is authorized 
ind directed to determine whether it or 
the appropriate military agency shall 
have responsibility.” 


Interim Agency 


The new Airways Modemization 
Board would have a statutory life of 
three vears (to June 30, 1960) and is 
the first step in what Curtis terms “far 
more sweeping changes” in the organi 
zation of government aviation activities 
which he expects to recommend in his 
final report to the President next 
month 

Curtis believes current traffic control 
problems are already too pressing and 
that the lead-time between necessary 
cngmecring decisions and full-scale use 
is too long to let systems planning wait 
for this major re-organization. ‘The pro 
posed interim agency is “the most ex 
peditious and effective way to com 
mence the long-range devclopment of 
our air trafic systems,” Curtis savs in 
his interim report. 

He adds 

“The tenure of three vears is suf. 
ficient to establish the permanent func 
trons of joint test, evaluation and selec 
tion of air traffic systems. ‘This period 
of time will also permit the Executive 
Branch to plan further organizational 
djustments into which the functions 
of this new Board will logically fit.” 

After a Congressional briefing by 
Curtis on the new agency, Sen. A, S. 
Miike Monroney (D., Okla.), chairman 
of the Senate Commerce Aviation Sub 
committee, told Aviation Week that 
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he found the proposal “disappointing.” 
Monroney says the “admitted crisis” in 
air trafic control calls for an “action 
plan and not the formation of still an 
other study group or board.” Congres 
sional hearings on the bill are not 
scheduled to begin until late this month 
or early May 


Three-Man Board 


The proposed AMB would be headed 
by a three-man board, consisting of 
¢ Chairman, appointed by the Presi 
dent, not afhhated with any other 
government agency. Salary would be 
820,500. Curtis savs the man selected 
should have a solid background in 
avionics and operations and adds that 
he is neither qualified for, nor interested 
in, the new post. 
© Secretary of Commerce. 

@ Secretary of Defense. 

Board actions and policies will be 
determined by a majority vote of its 
three members or their designees. ‘This 
should eliminate impasses— that — fre 
quently blocked action in the Aur Navi 
gation Development Board where De 
fense and Commerce Departments cach 
had equal votes, and there was no third 
member to resolve deadlocks 

The new agency is expected to as- 
sume some of the functions of the Civil 
Acronautics Administration's ‘Technical 
Development Center, the Air Coordi 
nating Committee, military research and 
development centers and probably all 
the duties of the Air Navigation D« 
vclopment Board. ‘Transfer of such 
functions and/or facilities from other 
government agencies will require the 





Turbo-Rocket Motor 


A turbo-rocket motor is being devel- 
oped by Marquardt Aircraft Co. The 
motor uses the by-pass principle to in 
crease the rocket's propulsive efficiency 

The rocket exhaust is directed through 
a turbine wheel which drives a compres 
sor to compress ram air taken into the 
system through a conventional inlet. 
This high pressure air is ducted around 
the rocket unit and combined with the 
exhaust from the turbine. 

The mixture is then exhausted to the 
atmosphere to provide thrust. The final 
rocket exist velocity is brought nearer 
the vehicle velocity, increasing propulsive 
efhciency and providing better fuel con- 
sumption. 

Thrust is lowered somewhat by the 
system, but it could possibly make the 
rocket more attractive for propelling 
long-range aircraft at high speeds. 











unanimous vote of the three-man board 
plus Presidential approval 

In addition to the three-man board, 
the Airwavs Modernization Act of 1957 
would authorize the new agency to as 
semble a staff of scientific and profes 
sional personnel from the following 
sources 
@ Civil Service up to Grade 18 which 
has a starting salary of $14,800 
@ Outside consultants can be hired as 
needed at rates up to $100 per day 
@ Uniformed military personnel as 
signed on a tour-of-duty basis 

Funds for operating the new agency 
would be appropnated without fiscal 
vear limitations under the proposed bill 
The board would be authonzed to “con 
struct, improve, renovate laboratories 
ind other test facilities and to purchase 
or acquire real property” for suc h pur 
poses. ‘This is to provide a mayor facility 
for experimentation and evaluation of 
new procedures, techniques and systems, 
4 recommendation predicted by Avia 
rion Week Intricate problems of 
procedure and equipment can be tned 
and pilots and trafhe controllers can 
expernment together, bringing the skills 
of science to bear to resolve their prob 
lems,”” Curtis says. 


Common System Procurement 


Procurement of ground equipment 
used in Common System operation will 
remam the responsibility of the Civil 
Acronautics Administration and not be 
transferred to the new agency. Curtis 
wholeheartedly backs the present CAA 
facilities im 
provement —cn trafic control 
tadars, creased pilot-to-controller com 
munications—and does not want to take 
any action that might disrupt or delay 


program for immediate 


route 


this program 

Ihe new a 
pomanly toward the period of 
and bevond. Curtis that 
cftorts will be directed toward develop 
ing and evaluating computers and data 
processing equipment suitable for ai 
trafhe control and a data link system for 
1¢ heving present radio spectrum conges 
tion, also confirming Aviation Week's 
prediction 

The bill provides that technical im 
research and ce 


gency will direct its efforts 
1960 


SaVS mutual 


formation on military 
velopment programs which might find 
Common System application “shall lx 
furnished to the board to the maximum 
extent appropriate to insure that Com 
potential i 


mon System application 
Y ‘wees fi 
1 repetition of the 
CAA claimed that 


military security prevented it from loam 


properly considered intended 


to prevent lacan 


situation where the 


nulitary Competitor to 


ing about the 


its own DME 


program 
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ATOMIC POWERPLANTS could be incorporated in an aircraft the size of é the Martin P6M_ SeaMaster ialien to Navy estimates. 


Initial objective of the Navy nuclear aircraft development program is a low-power, low-performance anti-submarine, 
raMaster’s would be used for maximum rough water capability. 


seaplane, Hfull design similar to the Se 


radar early-warning 


Navy Aims At Low Power Atom Seaplane 


By J. S. Butz, Jr. 


New York—Magnitude of nuclear au 
has led the 


fo concen 


crift cngimecrnng problems 
Navy Bureau of Acronautics 
trate on it 
low performance 
the best Tt of carly 

Such a 
liited 
preath 
TIP TaliL 
bility It would also pros ide mvalhuable 
experience for the clk 
powercd high peed ittack plane 


program onoa low powe! 


ccuplane as holding 
tic CCS 

caplane with practy ily un 
cndurance would 


Navi 
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the 
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CTOs imtisub 


mid carly ipa 


ign of an atom 

enginecrmg Considerations which af 
fected the Na broad 
outhned to the of Auto 
motive bagineecs Ncromautn 
Meecting in New by Commander 
\. 1). Struble, Ji 


Shielding Distribution 
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the crew 
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PROPOSED Navy program for scheduling an aviator’s time in an atomic 
powered aircraft with a radiation level that is possible using today’s shielding 
This program of alternating tours of duty would be satisfactory 
for high-performance aircraft using the divided shield. 


materials. 
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vided between the two areas Exact 
distribution of the shielding material 
has a profound effect on the aircraft's 
mission, performance capabilities, 
tability. Tt gulates the tadiation 
dose received by crew and structure 

If the all placed around 


reactor, the crew 


and 


i] a 1¢ 


shine ding ! 
thi radiation dose 
mad structural radiation damage ma. be 
held to a negligible value. However 
weight of an installation bece 
amounts of 
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landing. 


EFFECTIVE 
VERTICAL & PITCHING ACCELERATIONS 


1 seaplane landing in rough water and 
heavy structure will be required to sup 
port the shielding cage 
Inertia of this 
located a great distance 


of will 


urplane motions, ver 


around the crew 
heavy cage and structure 
from the 
damping of the 


difficult 


center 


gravity TALS 
Lessened Value 
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1 hic 


hetween 


Wwe pon 


ompromuse facing design 
high 


contamination 
life 


performance, radi 
ind reduced opera 
on one hand, and low perforn 
greater rchability on the oth 


radiation vill d 


mc 
Nu ke il age 
mnatcnals much more rapidl 
HATA Lauibricant h 
leather pla tics 
ment 


gan 
ior vdraul 
ind man 


Wt taught 


ruby I 
treonnnd ine 


ceptible 
In 


Compe 
i 


on unple substitut 


LOAD FACTOR DUE TO 


HULL TYPE SEAPLANE 


BOW LANDING 


AFTERBODY LANDING 


oe = — 


——+ 


LOAD DIAGRAM of the effective Gs that can be experi 
enced at various locations along a seaplane hull during 
i ftective 
around the crew could be 16G during a bow landing. 


weight of a heavy shielding cage 
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of materials can replace the 
parts of proven aircraft svstems and not 
reduce their efficiency. ‘This is not pos 
sible for all organic substances vital to 
urcraft operation and in these cases 
completely new systems must be de 
vised to chminate organic materials or 
additional shielding weight used around 
the system 

Amount of radiation damage to any 
given, component is a direct function 
of the distance and quantity of shield 
ing between the component and the 
reactor Therefore, anv transfer of 
Juelding from the reactor to the crew's 
compartment will have a great effect on 
the eficiency of organic materials which 
must remain near the re 


OTL ATIC 


of necessity 
i tor 


Probable Configuration 


Nav vear ago that an 
urcraft approximately the size of the 
POM) SeaMaster could be adapted for 
nuclear power. Subsequent bits of im 
formation strongly unply that the Navs 
will develop an aircraft somewhat simi 
lar in size and planform to the POM, 
propelled by a low-power atomic engin 
dclivermg less thrust than the four J7] 
turboyets in the prototype SeaMlaster 

There is little 
performance configuration similar to 
the SeaMaster if the top-speed of the 
itomic seaplane was to be considerabh 
less than Mach 1. An obvious conclu 
that form of 
power would be provided to give the 


disclosed a 


reason to use a high 


hon aS some aunxihary 


itor very high speed for 
hort penods The aunxihiar 
ould from conventional 
iets or rockets 

Resulting combination of almost in 
range and endurance with high 
peed capability could give the Navy 
urcraft wide capability, from radar pa 
trol to bombing any target in the world 


It could be a first-line weapon until the 


scaplane 
pows I 


come turbo 


tiivite 


completely nuclear-powered, high-pei 
formance aircraft was developed 

The task of engineering a workabl 
atomic engine for an aircraft is empha 
the fact that the power toad 
ing (pounds of vehicle weight per 
horsepower) of the atomic submarine 
150 and that of a son 
Lightweight 


sized by 


is more than 
bomber must approach 4 
shiclding and engine components arc 
therefore mandatory in aircraft 


Atomic Heat 


Current method of using atomic heat 
to power an aircraft is to pipe high 
temperature material from the reactor 
into a radiator in a modified turbojet 
engine to replace the conventional 
burner This was 
accomplished as long ago as January 
1956, at Idaho Falls, Idaho, using Gen 
Klectnc’s expernmental aircraft 1 

Keeping this network of hot 
ind leakproof is a 


cans successfully 


cral 
iwctor 
pipes light Whayor 
problem 

bangin 
the question 
reactor operation can be achieved. ‘Lo 
make this possible, reha 
bility must be developed to a new high 
with all types of malfunctions, leaks 
burn-outs, etc. climimated. Tf this is 
not possible, then the reactor must be 
readily replaceable with a minimum of 


mamtenance centers around 


of whether trouble-free 


component 


supporting equipment so that the work 
could be done at Some 
of the problems associated with reactor 


1 mobile base 

removal are 

@ Designing a structure with a door to 

remove a large object 

@ Hoisting a heavy object whil 

taining a continuous flow of coolant to 

that object 

@ Disconnecting heat transfer lines and 

structural attachment manta 

ing coolant flow 
It is desirable 

quickh it 


while 


could he 


Waving 


dom 
o that 


that thi 
sca Without 


ESTIMATED LIFE OF WING FLAP COMPONENTS 


HYDRAULIC FLUID 
NEOPRENE SEALS 


TEFLON ROD WIPERS [ 


BACK UP RINGS 


ae ee 


1 


ey 


——LIFE IN HOURS——e 


RELATIVE EFFECT of radiation damage on conventional wing flap components is shown 


This gives indication of the amount of preventive maintenance that would be necessary to 
keep the high performance atomic scaplane’s availability rate at an acceptable level 


Some 


times change of materials will alleviate problem. 
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SHIELD WEIGHT DIVISION 


SHIEL ONG 
ra FOR ACCEPTABLE 

CREW OOSE 
SHIELO 
WEIGHT 











100% REACTOR 50% EACH 100% CREW 


| PERFORMANCE 
PARAMETERS 
SHIEL DING 


FOR ACCEPTASLE 
CREW DOSE 





100 % REACTOR SONEACH 1wo% 


SHIELDING 
FOR ACCEPTABLE 


REw DOSE a 


MATERIAL 
RADIATION 
DAMAGE 











100% REACTOR SO% EACH 100 % CRE w 


LOCATION 


an atomic-powered aircraft greatly affects the 


of the radiation shielding on 
design. General trend of the major effects is 
shown in the curves 
the heav would not damage 
the amcraft 

Reactor starting and stopping is also 
i problem because reactors build 
up Ncnow 
transmitted to 
the reactor can be 


reactor 


yi ttic 
posoning, Which must by 
other clements befor 


started Tas 


time and is not tacti 


gain 
tukes considerable 
cally, desirable 
Development of an atomuc aimcratt 
than 
. than 
research 


was recentlh described as more 
H) m ecngineermg job and k 
One of the 

reduce the 
Reducing 


illowimg for dif 


10’ research 
problems remaming 1s to 
rate of fuel clement failure 
thermal stress md 
ferential thermal expansion of the fuel 
we described as the most difficult prob 


lems im this area 


Crew Program 
The naval 
vided -shiclding, 
Clear aircraft for 5 or 6 vears out of 
1 total flying career of po ibly 18 to 20 


CATS 


wiator would fly a di 


high-performance nu 


This penod m= atomic aimcraft wall 
be broken up into short tours of duty 
Pilot’s total radiation absorption will 
not exceed 90 rocntgen/equivalent/man 
during his service. ‘The safe limit is 100 
REM at age 40 

This reduction im the amount of time 
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PRR ae | 


McDonnell F-101B 
Makes First Flight 


that cach crew member will spend in 
the atomic plane allows a higher crew 
dose rate to be used im the design 
Lower shielding weight and higher per 
formance are then possible 

Nuclear radiation has both mmmediate 
(within 30 days) and long-range effects 
There are five effects which are con 
sidered dangerous on an atomic aircraft 
@ Degradation of performance 
@ Incidence of cataracts 
@ Incidence of leukemia 
@ Shortening of life span 
® Genetic mutations 

lirst three are immediate effects and 
require a definite threshold to occur 
Radiation on the atomic seaplane will 
be kept well below this threshold level, 
thereby preventing these effects. 

The last two items are the result of 
the total radiation absorption expen 
enced over a lifetime. ‘They can never 
be reduced to zero 
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McDonnell F-101B two-seat all-weather version of the supersonic F-101 made its first flight 


at Lambert-St. Louis Municipal Airport. 


Powered by Pratt & Whitney J57 engines, 


F-101B is designed to achieve high rate of climb and to operate at extreme altitudes 


Second crewman is a radar observer. 
received for F-101B 


National Academy of Sciences and 
the Bureau of Standards recommend a 
inmaximum total absorption of approxi 
mately 100 REM at age 40. If this 
limit is observed the effect of radiation 
in shortening the aviator’s life 
will be less than his other occupational 
hazards. Predicted life span of a mili 
tary pilot is 8 to 12 vears less than the 


atom 


average 


New Dual Ignition 
Installed in J79s 


Burbank, Calif.—New dual ignition 
svstem is being installed in General 
lectne J79 engines which power Lock 
heed Aircraft Corp.'s supersonic F-104A 
Starfighter 

General Electne is handling the en 
gine improvement program, which will 
require approximately two wecks. 


McDonnell said additional USAF 
one of three versions of Voodoo series. 


orders had been 


Installation of the new ignition de 
vices forced a temporary interruption 
of F-104A flight operations at Palm 
dale. As soon as improved engines can 
be reinstalled in the Starfighters, th 
flight program will be accelerated to 
meet its previous schedule, 
to Lockheed officials 

Last fall, USAF acceptance test pilot 
R. G. Browne was killed while attempt 
ing a deadstick landing after the J79 
flamed out during an F-104A accept 
ance test flight. Last weck, anothes 
USAF pilot, F. C. Pratt, bailed out of 
an F-104A after flame-out during a test 
flight. Early in the XF-104 test) pro 
gram, Lockheed test pilot A. W. Levier 
successfully landed a prototype after 
flame-out of the Curtiss-Wright J65 en 
gine used in the XF-104 Starfighter 
models 

All flameouts occurred 
Antelope Valley test flight area 


according 


over the 
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Two model 44 


VERTOL COMMERCIAL HELICOPTER demonstrated last week at Philadelphia seats 15 passengers in airline version 
aircraft displayed bear French markings (top left above). Cabin features soundproofing, carry-on baggage rack, clam-shiell loading door, 


Vertol Commercial H-21 Certificated 


Model 44 features oval windows 


lam-shell main cabm door on left side 


rack plu rear Cargo 


fold 


Col 


Philadelphia— Tandem Vertol Model 
} mercial helicopter formally re 
its Civil Acronautics Admini inv-on luggage 
type certificate here last week hold for checked baggage. Seat 
hic demonstrations at Philadel rainst the walls for full or partial 
Airport Model 44 version to cargo configuration 
n of the military H-21 Work Cabin is 20 ft. long, 54 ft. high, 5 ft 
in. wide. Second door at front of the 


\W \pnil | p + 
iN ibin on the neght side is used for han 


tlering the cven-ton 


national 


ling cargo 


\Mlodel useful load 
iy mph 


" ! 
chcoptcr m three model 


1957 delivery Basi 
it carlin onhigur It cri 
O uu. with mdard fucl r 

Vertol estimate the yppcratinyg cost 

15-seat model at 114 cent per 


f tin 
SOO-lu POdERadaataen 


form md a third 
call de ustom ip it-tanake vith in 

MINCTS ‘I | nnual use and based n i" block 

quipiii it morath 

nonustrated at Intern \t mec block distan 

the 448 15-pa cugel OOOH mnual utilization 

its are bemg deln | ost wall be hightlh more 
rument for eventual ents, Vertol sa 

fu Pheu decor Utility version oadct j ‘ 

md gold thread on wned to car on or cargo FORWARD CARGO DOOR is feature 

6,000-cu. ft. « ipacit Model 44. Cabin accommodates 600 cu 

version ws Model 44 of cargo; 24 tons can be handled by an ex 

Delivery of new civil 


ill 
Airliner: price 


ce 
of 
vith a it 
bexccutive 
kainpty waght of the bass 


flotation goat 
| Ib. t will bee 


a cp pile inp ting 
ratt 3 ternal cargo sling 


copter could start next year 
about $290,000 


wfed for noise level 
1) 


5,655 Ib. kmergenc 


it fixed wing trans 
Vertol figures, would add 
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PERFORMANCE: 
Maximum Speed (At Sea Level) 
Cruising Speed .. 


Fuel Consumption (Cruising) 
Hovering Ceiling in Ground Effect 


SPECIFICATIONS: 

Gross Weight 
Normal 
Military 

Useful Load 
Normal 
Military 

Weight Empty (Standard Equipment) 
Normal 
Military 

Seating Capacity 
Crew 
Passengers 
Litters 


Kngine Ratings (Wright Cyclone) 





Vertol 44 Specifications 


Maximum Rate of Climb (Sea Level) 
Iffective Range (Standard Fuel Reserve) 


Hovering Ceiling Out of Ground Effect 


‘Takeoff (at 2,700 Rpm. at 2,000 Ft.) 
Normal (at 2,500 Rpm. at 3,500 Ft.) 
Maximum Cruise (at 2,400 to 2,500 Rpm.) 


126 Mph. 
100 Mph. 
1,050 Fpm. 
360 Mi. 

75 Gph. 
5,000 Ft. 
3,500 Ft. 


14,000 Lb. 
15,000 Lb. 


5,345 Lb. 
6,345 Lb. 


8.655 Lb. 
8.655 Lb. 


_ 


- 


15 to 19 
12 


1,425 Bhp. 
1,275 Bhp. 
900 Bhp. 








the empty weight, while flotation land 
mg gear would add 335 Ib 

\ 1425-hp. Wright engine powers 
the Model 44, and Vertol says the 
cugme can be replaced with twin’ tu 
bines with only manor modifications 
Present engine is equipped with two 


House Cuts CAA, 


By Katherine Johnsen 


Washington—lunds for substantial 
mcreases in the of the Civil 
\cronautics Administration and the 
Civil Acronautics Board during fiscal 
1958S wer€ approved by the House of 
Representatives last week despite pres 
cnt economy drive that resulted in 
harp cuts in the requests of the two 


activities 


ICHCICS 

The Piseal 
proved we're 
e CAA, $328.3 million. 
million above CAA’s Fiscal 
propriation but $82.2 millon less than 


Year 1958 budgets ap 
This is $82.9 
1957 ap 


requested 
e CAB, $44 million. ‘Vhis i $23 mil 
hon more than the Board's biscal 1957 
Hlocation but $4 million below its 
request 

The increased budgets will permit 
CAA to hire approximately 3,350 addi 
tional technicians to handle the in 
creasing trafic on the federal airways 
and staff new navigation facilities, pro 
vide 48 additional CAB emploves 


34 


speed superchargers that allow takeoff 
trom 12,000 ft. clevation with 3,000-Ib 
pavload for 100 mi 

Vertol IL-21s have flown more than 
100,000 hr., according to the manufac 
This record helped cut Model 
to seven months 


turer 
#4 certification time 


CAB Requests 


On CAA's 


Cominittec 


budget, the Appropria 
tions reported to the 
I Tovtrse 

Despite the 


COOMOMNS in feck I il ippropriations, the rc 


urgent demand = for 
ippears to be no alternative but to pro 
vide additional funds for this agencs 
The assurance of safety im 
flight for the people of the nation must 
New 
navigation facilities 
for operation in 


TELANDIDDULEDD 


be the primary consideration 
nd improved aur 
which will be ready 
1958 must be properly manned if they 
lurther, ad 
quate personnel must iy provided to 
handle the ur traffe 
ifest possible basis. ‘This is made in 
creasingly difficult due to the speed and 
aircraft coming 


ie to be put into use 


idditional on the 


range of the modern 
mto use.” 

In a speech on the House floor, Rep 
Prince Preston (D.,Ga.), chairman of 
the Commerce Appropriations Subcom 
mittee, called on airwavs users to beat 
1 portion of the mereasing airways cost 

“The time has come when commer 


cial aviation must pav a user charge for 


the amwavs,” he declared. “The cost 
is terrific. It is getting to be so, snore 
and more every year and commer 
cial users and private flicrs should be 
made to compensate for some of this 
expense that the taxpayers are having 
to bear.” Military aviation responsibk 
for 45% use of the airwavs, he added, 
should transfer funds to CAA for an 
ways’ support. 


Controller Pay 


Phe Appropriations Committee urged 
the CAA to study the 
of airways personnel and said it is 
“concerned as to whether or not con 
trollers and similar who have 
direct control over and responsibility 
for the safety of aircraft at airports and 
in flight are being paid adequate sal 
anes to assure maximum competency 

Of the 45 new CAB emploves, 15 
were allocated to expedite actions on 
the Board’s backlog of 700 route cases 
25 for auditing activities, seven for 
studies of airline rates and one to edit 
Board decisions. Additional auditors 
are needed, Preston said, “to 
the CAB to cope with the fine ac 
countants and the brilliant lawvers that 
the large airlines can employ.’ 


CAA Budget 


Details of CAA’s budget arc 

@ Operation and regulation, $177.7 mil 
hon. ‘This is $40.9 million above the 
liscal 1957 allocation, but $17.2 mil 
hon below CAA’s request 

¢ Kstablishment of air navigation facil- 
ities, $116.5 millon, an increase of 
$41.5 million over the current vear but 
$58.4. million CAA’s request 
Ihe Appropriations Committee also 
recommended that the Defense Dx 
partment transfer $21.5 million to 
CAA to finance the “azimuth” portion 
of the Vortac system, militar 
urcraft will be the sole users Phe 
$30.6 million request for air route sur 
$15.5 


compensation 


persons 


enable 


below 


since 


veillance radar was reduced to 
million with the explanation that ‘th 
program should proceed tt oa lower 
rate than proposed to prevent possible 
duplication between the extensive radar 
network of the military establishment 
ind that proposed by CAA.” 

@ Airport construction, $30 million. 
reduction was made in 
the House Ap 
Committee said, Secretar 
of Commerce Sinclair Weeks belheve 


that airport appropriations “have been 


SS omuilhon 
CAA’ 


propriition 


request because 


too high.’ 

@ Air navigation development, $1] .5 mi! 
hon. ‘This is the same allocation mad 
for the current vear but $500,000 be 
low the request 


CAB Appropriations 
The two categories of CAB’s appro 
priation are 


@ Administration, $5.2 million. 
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Space... Time...and Temperature 
.. with Fenwal aboard 








Utica technician viewing melt under a vacuum of approrimately one-millionth of atmospheric pressure, 


birth of a superalloy 


Vacuum melted alloys, as developed by the Utica Metals Division of 
Kelsey-Hayes, provide extreme cleanliness; maximum chemical uniformity. 


They are superalloys, developed to withstand stresses and 


i 


temperatures generated at supersonic speed 


Phe Utiean Metals Division expands still further Kelsev-Haves’ capabilitie 
J | 


in the manufacture of superalloy metal products for industry 


iui 


Kelsey-Hayes Co., General offices: Detroit 32, Michigan 


KELSEY-HAYES 


Aviation, Automotive and Agricultural Parts * Hand Toots tor 
@ £5 PLANTS Detroat and Jackson, Michigan; McKeesport, Penr a ngtels wa indsor 
Jackson, Michizane Springfield, Ohio 2? plant SPECO mn isto ! vu ” nlan 


industry and Home. 
Ontario 


and Tool Division) e Davenport, lou / 





AIR TRANSPORT 





Manufacturers Push to Meet Jet Deadlines 


Aviation Week surveys progress, design changes be- 


ing made in U. S. commercial turbine transports. 


Los Angeles—U.S. turbine transport 
manufacturers are pourmg men and 
money into mecting deadlines for first 
flights, certification and customer deli 
cnes of turbojet and turboprop airlin 
crs. An Aviation Week survey of prog 
ress thus far shows that 
© Douglas has completed 95% of DC-S 
cngimecring, 100% 
on the airplane; interiors 69% 
has released 8,519 drawings of the plane 
mto the Pooling is well ad 

inced, as is the subcontractor program 
New manufacturing facilities at Long 
Beach for DC-S final assembly are 97% 
finished, with of the 1,079,500 
q. ft. already in operation. First flight 
target date March, 1955, with 
the first mine airplanes participating im 
the Civil Acronautics Administration 
type certification program. Fabrication 

f the first airplane has begun 
¢ Lockheed, with carliest deadlines, has 

irtually completed engineering on its 
hlectra turboprop transport, has 75% 
if its tooling built, is well into the 
tubrication of the first airplane, has parts 
if the second in the works and has 
more than 50° of the 
escarch completed. 

e Convair cnginecring 
lrawing release stage for the 880 turbo 

t transport despite the aircraft's late 

ntry into the field. ‘Tooling ts under 

mstruction, hand-made parts are bemg 
tested, and production assembly 1s 
heduled to begin soon 
¢ Fairchild, with operations geared to 
oduction of an already designed and 
titcated aircraft, has 60% of its tool 
done for the F-27 Inendship turbo 
p, has fabrication under way on the 

t airplane tail sections and wings 

e Boeing has completed cngincenng on 
turbojet transport except for 

ng customer interior furnishing 1 
nents. Toohng is completed for 
07-120 and 220 and is well along 


with close to don 


donc 


system 


somec 


Is now 


necessary basi 


has reached 


mtercontimental 
first aircraft 


the larger 320 
babnication of the 
under way, and parts of the 
ie being formed for subassem 

Some flight testing has been a 
hed with the 707 prototype, es 
in systems and automatic flight 


t of the turbine transport pro 
marked the entry of two en 
sanufacturers, Allison and Gen 
tric, into the commercial field 
giving the airframe builder ex 
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Report beginning on this page on the 
progress of U.S. aircraft manufacturers 
toward the production of their respective 
turbine-powered transports was gathered 
and prepared by Richard Sweeney and 
Irving Stone of Aviation Week's Los 


Angeles bureau. 











tensive support ur developmental and 
operational testing programs. Pratt & 
Whitney already is well established 
with major orders.on hand for commet 
cial versions of the J57 and J75 power 
plant for Douglas DC-Ss and Boeing 
Ors 


Allison 


already has mstalled two 
Lockheed Electra packages m 
its converted Convai-Liner transport 
Packages necessitated rework to take the 
Electra nacelle along with the 501-D13 


\croproducts 


powe ! 


turboprop and 
606 propeller 

Lockheed began test flights March | 
on an Electra nacelle mstalled in the 
right outboard position of its flying 
test bed, Constellation No. 1691. In 
addition, the company will have a Super 
G Constellation flving early in July with 
four Electra power packages 

Although the Allison 501-D13 is a 
commercial adaptation of the militar 
156 which powers the Lockheed C-130 
turboprop transport and wall 
have seen extensive before the 
first Electra deliveries, the additional 
flight test program has been established 
in order to have than SO0,000 
flight hours on the engine by the tin 


cngn 


military 
SCTVICE 


More 


it enters commercial service 
Supporting Convair, extensive ground 
testing is now m= progress at General 
Klectne’s Evendale plant on the C] 
SO5-1 
Convair plans similar runs at San Diego 
Meanwhile, Convair and General Ele« 
tne are piling up increasing flight ex 
perience with the }79 mm Convair’ 
USAF B-58 supersonic bomber, and the 
CJ-S5 is powe! 
plant manus 
Independently, General 
extensive flight 
the J79 im the F-104, F101 
it edwards APB, Cahf 
Smaller medium-haul jets have been 
under study by Bocing and Douglas 
The Douglas plane, tentatively desig 
nated the DC.9, would be a scaled 
down version of the DC-S. This is a 
potent sales factor in that much equip 
ment would be interchangeable, main 
and a lower 
traning 


commercial version of the [79 


essentially the same 
ifterburner 

Electric 1s 
tests with 


and F4D 


conducting 


tenance would be similar 
overall 
md equipment would be necessary 
Powerplants considered for use in 
the DC.9 include the Pratt & Whitnes 
52—a Navy development scheduled to 
go m the A4pD-3 Electric 
C]-805 and several foreign engines 
Many industry however 
feel that the DC-9 wall not progress bx 
vond the design study stage. Even to 
day, several sets of specifications for 
the DC-9 are m existence and power 
plants in the desired thrust-weight ratio 


ie limited 


mvestinent m spares, 


General 


observers 


Bocmg also has stressed the financial 


idvantages of physically similar, of 


identical, transports for medium and 


hort-haul route 
Bocing ha 


segments 
proposed two medium 


te - a at 
———_— : . ” 


n es. 


NEW DRAWING of Lockheed Electra turboprop revises nacelle shape to conform with 
Allison engine-Acroproducts propeller combination, now flying on Super Constellation 
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hort haul yet transports, the 717 and 

The 717 wall have the same physi 
il size as the 707 but will have lighter 
maternal and lower gross weight. ‘The 
‘27 will be smaller, have a lower gross 
veight. Both are im the design study 
tage and, like the DC-9, probably will 
not be built. Powerplants such as the 
}52, J79, and possibly the Bristol 


Olympus, are still bemg imvestigated 


Douglas 


fo build its DC-8, Douglas has con 
tructed two new buildings at its Long 
Keach plant. Engineering, nearly com 
pleted except for mtenors, is we I] along 
it Santa Momica, where other transports 
rc built and all transport engineering 
babnication on the 
first assem 


ection 


iccomplished 
first airplane is under way 
bly work on the 


turted on beb. 15, 


having 
cmbly 


dss 
wing spars as 
ogimming a March and maim fuselage 
vork beginming on Apnl |. A second 
lift has been put on DCS major as 
cmbhies at the new Long Beach facility 

Parts for the DC-S are bemg fabr 
ited at several Douglas Souther Cah 
forma plants and fed into assembly at 
long Beach 

Subcontractor parts have started) to 
at Long Beach. Mayor subcon 
Ryan, power packages 
Pueumatic ‘Tool Co... land 
Amencan Seating Co 
vlich is domg some machining work 


tive 
tractor ire 
(Cleveland 
ng gears, and 
status on the 


hngimecnng airplane 


hows that wing, fuselage and power 


plant are 99° complete, am condition 


mg and hydroaechanical system are 
S% completed, aviome and electrical 
tems YU,‘ 
ustomer requirements chictate Progress 
me this last section of the airplane to 
be designed, are 69° finished 
Long Beach facilities om 
fabrication biolding 
vhere suba Dounadt, canned the 


cmbly bunlding for the 


done and mternors, wher 


Phi Hew 
lude a structures 
cuible ine 
final a uiplane 
vhich ts 
woth 
models, but with differmg powerplants 


ross weights and performance 


DC-8 Orders 


Douglas now holds 120) firm orders 
for the DCS am both coufgeurations 
Customers, number of typ 


plivsicalh thre me size for 


clommestu indo antercontinental 


urplanes 
ind engines specified arc 

ePan American, 21 itercontimentals 
with the Pratt & Whitney J75 

@ United Air Lines, 30 domestics, 12 
with the J57, 1S with the J75, a 
Which may change 
e National Air Lines, six 
with J75 

e Eastern Air Lines, 20 domestics with 
75 

@ Delta, cight domestics, six with the 
157, two with the J75 

e Panagra, four imtercontinentals, J75 


ratio 
soon 


domestics 
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@ Irans-Canada Air Lines, four inte: 
continentals with Rolls-Rovce Conways 
© KLM, cight intercontinentals with 
75. 

@ Japan Air Lines, four imtercontinentals 
with J75 

@ Scandinavian Airlines System, seven 
itercontinentals with J75. 

© Swissair, intercontinentals with 
}75 

@ UAT French Airline, three mtercon 
tincutals with J75 

@An unannounced order for 
tercontinentals with J75 


two 


three in 


Specification Change 


Douglas has issued a new set of speci 
hieations for the DC-S covermg two 
changes im physical characteristics and 
everal performance alterations duc to 
powerplant Changes 

Physical characteristic changes from 
carhier specifications AW eb. 20 
1956, p. 103) are an increase in fuse lage 
length from 145 ft.. 10 im., to 150 ft., 
OG om, reduction im lower 
compartment volume from 1,445 cu. ft 
to L4l5S cu. ft 

In powerplants, the Pratt & Whitney 
J57 commercial engine formerly speci 
fied for DC-S was the J 13C-4, which 
has been changed to the JI3C-6, with 
changed 


gy 
and a Curgo 


one performance figures 
Phere also have been changes mm the 
Pratt & Whitney [P4A-3, the 
wil version of the J75 
ulted am performance pecihication 
Change I hic une holds truc for the 
Rolls Rovee Conwar by pass cngine 

bor thi 
liss aurplane, changes are 
@ Maximum usable takeoff weight in 
reascad to 264,400 Ib 250,000 Ib 
@ Manufacturer's weight empty, to 115, 
39 Ib. from 114,489 Ib 
@ Operating weight empty, to 
Ib from 119,726 lb 
@ Capacity payload, 
620 Ib. from 34,280 Ib 
e Number of passengers, to 11S from 
122 
@ Range, statute mm to 3,940) from 
550 
¢ Cost per airplane mile, to $1.56 per 
tatute mule from SI.54 
© Cost per seat mile, to 1.33 cents from 
1.26 cents 
@ CAA field length required for takeoff 
)SO9 tt. from 


COMMHCT 
which have re 


}57-powercd domestic first 


from 


121,034 


limited, to 


pce 


manu takeoth wt., to 
) 440 ft 
e Range with 6,500 ft. CAA 
ficld length, to 2,040 statute mi 
1.830 statute mi 


takeoff 


from 


Tourist Changes 

In the tourist version, capacity pay 
load space limited, changes are 
e Range, to 3,650 statute mi 
3.290 
@ Cost per seat mile to 1.09 cents from 
1.07 cents 
e Range with 6,500 ft. CAA takeoff 


from 


ficld length, to 1,790 statute mui. from 
1,770. 

lor the J75 domestic first class air- 
plane, changes are 
e Capacity payload, space limited, to 
33,620 Ib. from 34,280 Ib. 
e Number of passengers, to 115 from 
122 
e Range, to 4,060 statute mi. 
4,030 
e Cost per airplane mile, to $1.74 per 
statute mile from $1.72 
e Cost per seat miles, to 1.45 cents 
from 1.41 cents 
@ CAA field length required for take 
off, maximum takeoff weight, to 7,300 
ft. from 8,640 ft. 
@ Range with 6,500 ft. CAA takeoff 
ficld length, to 3,470 statute mi. from 
2.650 

bor the domestic J75 tourist version, 
only changes are im capacity payload 
space limited cost per seat mile, which 
is now 1.2] cents as compared with 
1.19 cents for the carlier specifications, 
md range with 6,500 ft., CAA take 
off field length 1s now 3,220 statute mi 
with 2,495 on former 


from 


is Compared 
pecifications 


International Changes 


lor the J75-powered first-class inter 
continental airplane, changes are 
e Range, under capacity payload spac« 
limited, to 4,490 statute mi. from 4.470 
e Cost per airplane mile, capacity pas 
load space limited, to $1.95 per an 
plane mule from $1.93 
e Cost per seat mile, capacity payload 
pace limited, to 1.50 cents from 1.46 
cents 
e Range with 6,500 ft. CAA takcoft 
field length, to 3,070 statute mi. from 
060 
loursst version, J75 imtercontmental 
changes are an mecrease im Capacity pas 
now 4.560 
4.330 statute 
under 


load space limited range, 


tutute mu. formerly was 


i; a Cost per seat mule merease 

ipacits pavload pace hinited condition 
from 1.34 cents per 
figure of 1.37 
takeott field 


10 statute mi 


seat mile to a new 
6.500 ft. CAA 


cdlecre ist ot 


2 950 


cents; a 
length 
from 2 


rang 
960 to 


Conway Version Changes 


Changes in the Conway bypa 
powered imtercontinental first class air 
plane iT 

e Manufacturer's empty weight, to 117 
123 Ib 115,877 Ib 

@ Operating weight empty, to 125,27 
lb. from 123,726 Ib 

© Capacity payload space limited range 
to 4,850 statute mi. from 4,510 

e Capacity payload space limited cost 
per airplane mile to $1.50 from $1.535 
@ Capacity payload space limited cost 
per scat mile, to 1:36 cents from 1.39 


from 


cents 
e Level flight maximum cruise thrust 
it 30,000 ft. at 220,000 Ib., to 590 
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wh. TAS from 582) mph. TAS 
* CAA field length required for takeoff 
t maximum takeoff weight, to 8,570 
tt. trom 9,000 ft. 
e Range with 6,500 ft. CAA takcoff 
field length to 3,330 statute mi. from 
3,280 

lor the tourst Conway intercon 
tinental, capacity payload space limited 
cost per seat mule has decreased from 
1.27 cents per seat mile to 1.25 cents 
per seat mile, and range with 6,500 ft 
CAA takeoff field length, has increased 
from 3,190 statute mi. to 3,210 


Lockheed 


Lockheed is well along toward meet 
ing its Electra first flight date next Jan 
31 

Basic structural engineering is 100% 
released to production and tooling, 
basic functional design is 99% com 
pleted, with release expected by the 
end of the month 

Lockheed has completed test pro 
grams in structures, windshield and fire 
istems. Still ahead are landing gear 

tests, and systems environmental 


Lockheed, which already has signed 
ontracts for $125 million for materials 
for its own use in the Electra program, 
will fabricate the entire aircraft except 
for power packages from Rohr, landing 
gear from Menasco and wing leading 
ind tralng edges from ‘Temco 

babncation of the first airplane 
which will go to Allison Division of 
General Motors for additional testing 
of the 501-D13 powerplant and the 
\croproducts 606 propeller, began last 
January, Mating of the first wing-fus« 
lage sections is scheduled for Aug. | 
rollout us set for Dec. 1, and first flight 
for 62 davs later 

Wings for the first plane arc 
wings for the se 


strin 
ond 
I irst 
isembly at Baker 

1 new 68,000 sq. ft 
completed — for 


turalls complete 
raft are in panel assembly jig 


‘ 

upennage is mM 

ficld, Calif., where 

plant was recently 

tra tail construction 

icr subassembly operations for the 
tu boprop Electra 


along with 


Major Design Changes 


Niajor differences between earh 

ut electra are 

e@ Lail section ha 
iter strength 

e Kntire aircraft reappraised in woiglit 

tion program. Refinements im 

ided shortened tailpipes on all four 


and 


been redesigned for 


e Maximum gross weight for the air 

increased from 110,000 Ib. to 
1) Ib. Maximum takeoff payload 
been increased by 2,600 Ib. to a 
nt total of 21.638 Ib 

e Maximum landing gross weight, con 

trolling factor for using an airport im 
hortanedium haul 


ft ha 
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classification, 


without refuchng at every stop, is 95, 
650 Ib 

Airliner mmovations to be introduced 
on the Electra include 
e “Living room” interior, in which pas- 
senger seating is informalized by com 
partments containmg scats distributed 
around tables with mdividual and table 
lamps, arranged in a style sumilar to a 
living room, Proper utilzation of the 
compartments results in no loss in the 
number of passengers the plane can 
carry. ‘The new atmosphere interior is 
worth cnough to American Airlines for 
it to accept the six months delivery 
delay it will cause. Because of this, 
Eastern Air Lines will be the first to 
place Electras in although 
American placed the first order 
e Faster baggage handling procedures, 
in which common destination luggag« 
into a bin at the checkan 
counter. ‘The bin is loaded and un 
loaded on the airplane mechanically, 
a greater in-cabin space for pas 
senger carry-on baggage is provided for 
short with smaller 
bags 

A new luggage 
the first manufacturer's 
reduce delays attendant to today's bag 


service, 


iS put 


distance passenger 
handling svstem wa 
move to help 


svstems which is practn ally the 
DC-3 cra. Still to 
come are airline speed-up contributions 


to go turbine transport 


gage 
same as if Was m 
with higher 
peeds 

Phe Electra will use a 
starting system developed by — the 
AiResearch Division of Garrett Corp 
The system compressed ait 
bottles for starting one then 
bleed air starts the other powe! 
plants. Bottles recharge 


clf-contamed 


pron ides 
cng 
three 
in 20 min 


Ground Handling 

In ground handling and equipment 
Lockheed ha developed i 
unit that slips the 
wivcling condition when towing pr 


THOSE wheel 
wheel into a. free 
sure is applied and returns it to its 
normal controlled position when towing 
pressure 

Phe Electra will need auxiliary power 
units of greater output than those used 
for todav’ 

hor customer service 


CCAM 


urliner 
Lockheed il 


ready has miutiated a parc parts pro 


gram, with a spare ontract representa 
tive attached to cach Electra customer 
to help plan spares ordering and stock 
piling ard to coordinate with the fa 
tory to insure that adequate spares ar 
Iwavs avatlabk 
Announced Electra 
worth $245 
pares. First airline deliver 
Eastern in September, 1958, the 
of 40 on Other airlines, thei 
orders and first delivery dates are Amer 
35, January, 1959; National, 23 
1959; Braniff, nine, Mav, 1959 
June, 1959; KLM, 12 


backlog is 13 


uirplane million with 
will go to 
first 


orde I 


ican 
April 
Western, nine, 


September, 1959, plus four others for 
as yet unannounced customers. 


Convair 


Entering the jet transport picture 
late, Convair Division of General Dy 
namics Corp. is pushing hard to make 
up for lost time and is making excellent 
progress 

With 44 of its medium-range SSO jet 
transports on order—30 for ‘TWA, 10 
for Delta and four for ‘Transcontinental 
S. A.—Convair has scheduled the first 
delivery to TWA for November, 1959 
This imitial plane also will be used for 
pilot traming, ground handling surveys 
and servicing = experience Delta is 
scheduled to get its first 880 in January, 
1960 

By September, 1960, Convair hopes 
to have completed the first 40 of the 
medium-range jets based upon a pro 
duction rate of up to six per month 

Engineering and tooling schedules 
wccomplished to date indicate that Con 
vair may beat the November, 1955, roll 
out target, ‘This, in turn, accelerate 
completion of flight test schedules 


880 Progress Survey 

urvey on the SSO jet 
transport four General 
Klectric CJ-S05-1 engines, reveals that 
© Configuration is finalized, based upon 
essentially complete wind tunnel data 
obtained from the National Advisors 
Committee for Acronautics’ Ames Labo 
mstallation, the Southern Cah 
wind tunnel and 
San Dicgo Well 
been spent thus far 


\ progr 


powered by 


ratory 
forma Cooperative 
Coma tunnel at 
Ove! e | ryitlion Th 
for model and tunnel tests 

@ Approximately 90°7 of design think 
ing is yelled. bngincering drawings on 
wing and fuselage 
uled fo It kk iv 
chuck ill belt 
ection of the 


ection 


v6 hed 
This in 


constant 


structure are 
next month 
frame in the 
fuselage many of the 


nox tructural clements, wing 
spar rails and bulkhead details 

e Pod, pylon and engine installation 
cngimecnng i on schedule at Rohe Au 
raft Corp Rohr is enginecring the 
details under ¢ 
mad wall also produce the hardware 

© Banding gear engineering is now bomeg 
carned out at Cleveland Pneumaty 
bool Co 
ZATICE 

@ long lead time procurement items, 
hydraulic, electrical, fuel and 


vsti ire cngimect 


onvairs design concept 


under Convair design cog 


uch a 
control getting 
mig top cmphiasi 

© Production tooling jigs for wing and 
we now bemg installed im the 
wea allotted to SSO production These 
built at Plant | 
ica and wer completed ibout 
thead of schedule. Installa 
await clearance 
allotted to 


firse lage 
tools wer Convair s 
outside 
onc month 
tion, however, had to 
of plant wea previously 


39 





Navy's R3Y turboprop and 440 piston 
powered transport production, ‘Techni 
cians will index locating points optically 
is soon as wing and fuselage jigs are 
installed. 

® Forming tools and assembly tables for 
structural clements are scheduled for 
construction between time of drawing 
release next month and August, when 
wing bulkheads and fuselage belt frames 
will be fabricated and started through 
assembly. Pilot's floor and forward 
fuselage section are scheduled for assem 
bly in January, 1958; first major wing 
assembly am bebruary, 1955 

@ Hand-fabricated § structural clements 
are being tested to confirm design cn 
teria. ‘This covers fatigue testing of 
skin and stringers, system checks on 
high-pressure bleed air ducting, fuel 
system tank calibration-—-using transpa 
rent plastic scale models—and acoustu 
analysis of structural panels. Convair is 
using the philosophy of employing ac 
coustic mass attenuation by applying 
thick skins to the fuselage .062 forward 
to 10 aft. With this approach, struc 
tural skin function 
duced stress level, essentially equivalent 
to Convair's 440 transport, and, at the 
wine tine, provide some of the mass re 


clements at a rn 


quired to. satisfy the acoustic damping 
LOCUPTO hits 

Already complete 1s 
the cabin mtenor ventilation 
proved in the IAL TOC kup 

Scheduled cold-chamber 
check on the thermal capacity of the aur- 
craft and msulation 
busclage long, encom 
passing skin, stringers, windows, acou 
tie and thermal insulation and represen 
tetive furnishings already are complete 
md they are waiting for the cold 
chamber run 
@ Cockpits for TWA and Delta 


been mocked up im all details and ac 


the balancing of 
stem 


soon is a 
stom 


heating 
section, 228 in 


have 


cepted by both customers with no signi 
fioant changes 

@ Rain clearing of 
windshiclds as based 
used on Convair's F102 imterceptor. It 


pilot and copilot 


upon a scheme 
bleed aur across the 
curtsicle face In addition 
windshields are electrically antiiced and 


rise i oyet of hot 
windshield 


unti fogged 
@ Four crew seats in cockpit: ar 
vaiedesigned, adjustable for tilt) as 
foreandaft) and upand down 
positions. Seats are contoured for bods 
comfort for long extended periods of 
operation, Prototype seats, built by 
Weber Aircraft Corp., are now installed 
m the mockup 

Aviation Week has 
IWA mav specify. these 
stallation im the cockpits of the Boeing 
707s it has ordered 
e Mockup of cabin interior is expected 
to be complete im all respects im the 
standard 84-passenger version by June 
1 ‘his standard version wall be 


( on 
well 


S for 


that 
seats for m 


learned 


con 


40 


vertible quickly to the mixed version or 
ull-coach version 

A mockup module has been styled 
by Harley Earl, Inc. and decorated by 
Dorothy Draper Associates in an initial 
presentation for Convair and customer 
review 
¢ General Electric progress in sound 
uppression and thrust reversal for the 
CJ-805-1, commercial version of the 
GE J79 turbojet engme, has been fol- 
closely by enginccrs. 
Considerable advanges have been made, 
they report, to va fy operational re 
quirements > 
e Complete engine mockup of the C}- 
$05-1, imeluding configuration of the 
cascade-type reverser, 1s now at Convair 
nd will be used to demonstrate main 
tenance features, casc of installation and 
firewall features, fire detection 
plumbing and 


lowed Convair 


rm moval 
and extinguishment, 
tructural attach points 

Allowable time between overhauls on 
the CJ-805-1 is expected to reach 1,500 
hr. in the first five vears of utilization 


Weight Factors 


Maximum taxi weight of the Convair 
180,000 Ib: maximum. takeoff 
woight 175,500 Ib. Maximum landing 
weight is normally 130,000 Tb. It can 
be mereased to 130,000 Ib. with change 
of wheels and brakes. Maximum zero 
fuel weight i 113,000 Tb Space pa 
load limit for the standard $4-passenger 
version totals 22.360 Ib., 13,860 Tb. for 
3,360 Ib. for baggage—40 
Ib. per passenger -and 5,140) Tb. for 
cargo at 10 Tb. per cu. ft. For the 109 
passenger coach version, the space pay 
load limit 1s 26,525 Ib., allocated 17,820 
Ib. for passengers, 4,032 Ib. for bag 
and 4.4658 lb. for 

Capacity for cargo, mail and baggage 
is SSO cu. ft. Puecl system capacity ts 
10.770 gal for a weight of 72,159 Ib 
it 6.7 Ib. per gal. for kerosenc 


SSO as 


PAsscngers, 


age Cargo 


880 Dimensions 


Dimensions specified for the S80 in 
lude wing arca 2,000 sq. ft. span 120 
ft.. height 37 ft.. 5 m.: length 124 ft., 

in.; fuselage depth 149 in.; fusciage 
width 13S an. and mtenor width 125 m 

In the standard first-class configura 
tion with fourabreast seating, the 128 
m. inside width of the fuselage allows 
Ou. for each of the two seats abreast 
nad a 28am. ashe Seat spacing 
center to.center. Spacing be 

of five abreast seats m= the 
version 1s. the kor two 
seats abreast in the coach, 45.1 im. ts 
iHlowed: for three seats abreast 64.4 in 
1S.5 om. for the arsk 


between 
i smn 
tween row 


coach SATTIC 


is allowed, with 
between 
Vanous combinations of four and 
five-abreast seating is possible with a 
quick change modular feature. Com 
partment dividers, with additional coat 


storage, can be placed im five positions 


in the cabin without additional fittings. 


Alternate Seat Plans 


Alternate arrangements include: First- 
class 88 seats; first class with divider, 
84 seats; coach 114 seats; coach with 
forward lavatory, 112 seats; coach with 
forward lavatory and buffet, 109 seats. 
Five mixed-class versions vary from 
combinations of 24 standard and 74 
coach seats to 56 standard and 34 coach 
seats. 

Convair reports another arrangement 
in which the entire plane is laid out 
in a compartmented club-lounge style, 
seating up to 98 passengers 

Block times calculated by Convair 
for some of the typical routes for the 
S80 include: New York-Los Angeles, 
2,468 miles, four hr., 41 min.; Chicago- 
Minneapolis, 347 mi, 40 min.; Chi 
cago-New York, 729 mi., one hr., 32 
min.; Dakar-Lisbon, 1,737 three 


37 mi., 
hr. 15 min.; New York-Shannon, 3,074 
mi., six hr., 29 min.; 


Miami-Panama, 
1,156 mi., two hr., 15 


min.; Miami 

New York, 1,09] mi., two hr., nine 
min 

At 117,000 Ib. landing weight, with 
no compromise in the payload of 
22,360 Ib., the 880 can land at more 
than 150 domestic airports 

For trip lengths of 2,000 mi., a block 
speed of 556 mph. and average airspeed 
of 612 mph. under zero wind 
tions can be realized, according to Con 
vair calculations. For a trip length of 
1,000 mi., block speed is $15 mph. and 
average airspeed ts 615 mph. under zero 
wind conditions 


condi 


Runway Needs 


Considering aange as limited by run 
wav length, a 5,350-ft. runway will be 
adequate for landing and takeoff to 
operate in ranges up to 2,050 mi. with 
the CJPSO5-1) engine I he 
cengine—CJ-805-3—will permit operation 
to approximately 2,450 mi. with the 
runway length under standard 
conditions at sea level, calculations 
Information is that the CJ-S05-3 
may permit this distance to be stretched 
to 2.800 mi 

birst-class 
savs, Can be carned to a range of 
3,460 mi, and a mani 
mum pavload to 3,300 mn. 
without restriction by maximum struc 
tural takeoff gross and carrving reserve 
fucl for three-quarters of an hour, plus 
under zero wind conditions 

Maximum speed of | planc ols 
mph. true airspeed at 22,000 ft. at 
130,000 Ib. gross. Limiting Mach num 
SS at 23,000 ft 


advanced 


SAT 


show 


Convar 
3 7900 


Space pavload, 


mu.; fournst to 
weight 


230 mn... 


ber is 


Operating Costs 


Convair's studies of direct operating 


with zero-wind and 
upon the 


costs range 
engine matenal based 
engine manufacturer's guarantee of $22 


VCTSUS 
costs 
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per cngine hour for the first two vears 
of operation show that 

© Direct operating cost per seat mile in 
the S8S-passenger first class version is 
2.1 cents for a 300 mi. range, 1.79 
cents for 1.63 cents for 200 
1,000 mi. and 1.5 
where the curve 


500° mu.. 

nu., 1.575 cents for 
cents for 1,500 mi 
cgins to flatten out 

© Direct operating cost per scat-mile in 
the 114-passenger tourist class is 1.6 
conts for 300 mi., 1.385 cents for 500 
wiu., 1.26 cents for 800 mi., 1.215 cents 
for 1,000 mi, 1.158 for 1,500 mi 

¢ Direct operating cost per airplane 
mile is SI.SS for 300 ami.. $1.58 for 
500 mui., $1.43 for 800 mi., $1.385 for 
1,000 mi, and $1.32 for 1,500 m: 


lirst production model of Bocing’s 
707-120 is now being assembled and 
will be rolled out in October, with the 
first flight scheduled for December 
Ihe aircraft, scheduled to go to Pan 
Amencan World Airways, will first) be 
used for Boemg flight test work. It 
will enter its Civil Acronautics Ad 
type certification flight 
spring. By the 


Hiinastration s 
test program by next 
time the first production model begins 
ity CAA test program, additional planes 
will be available for the CAA program 
At the time, additional new sound 
uppressor, thrust reverser and other 
developments will be in flight test on 
the present prototype, enabling — this 
work to be accomplished without slow 
ing down the certification program 
Bocmg has scheduled mating of for- 
ward body section and wing of the Pan 
\inerican plane for next month. Power 
packages from Rohr are due soon, to 
be followed by aft fuselage 
ubcontracted to Ryan 
Northrop ts building the outer 20 ft 
of wimg panels; Cleveland Pneumatu 
lool Co. the landing gear, and the 
Coach Division of General 
Motors is fabricating vertical tail con 
trol surfaces. Parts from = these sub 
mitractors arc now arriving at Gocing’s 


Wash., plant 


rb TEN 


sections 


Iwin 


) 
Renton 


Powerplant Proposals 


Bocmg 1s offering several planes in 
physical sizes with various power 
int Phe 707-120, 220 and 520 ar 
small airplane equipped with [57 
md Conway bypass engmes respec 
. ‘The large inter-continental ai 
1 ire the 320, 420, 
respectivels 
the 120, 220 


using the 7 
Conway Pooling is 
uplete for and 520, 
omplete for the 320 and 420 
pecifcations call for imcreases 
120 capacity from SO 


Now 
Bocing 707 
lass passengers version to 124, and 
130 to 150m the tourist configura 
Nlaximum gross weight was in 
| from 230.000 lb. to 245.000 lb 
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Ihe same changes were made in the 
707-220. 

Ihe 707-320 and 707-420 
show mcreases from 124-146 passengers 
to 131-162 configurations. Maximum 
gTOSS weight is raised to 296,000 Ib 
from 280,000 Ib 

In the larger airplanes, additional 
length is gained by adding to the con 
stant cross section part of the fuselage 


mode Is 


increased wingspan is gained by adding 
to a new center wing 
with outer panels remaming identical 
to those of the This has 
meant little additional tooling for the 
larger planes 

Boeing has a full scale mockup in 
New York. Another, m the Renton 
plant, is of the “basic’’ airplane in 
which interior arrangements 
and designs can be tned. ‘There also are 
four cockpit mockups and many 60-ft 
tvpical sections for customer intenort 
iddition, there is a full 
scale mockup of the 707 used 
is an cnginecring working tool for final 


section to the 


smaller jets 


Various 


trvouts. In 


class , 


fixer on subassembhes, wiring bundles, 
installations 


tubing runs and accessor 

On the 707 prototype 
hi been flvine for 
CAA is permitting only flight tests of 
vstem ound supressors and thrust 
certification. Al 
tested on the 707 is an imecom 
prototype of a leat 


“stem \ 


bemg used in 


which Boemg 


some timc now 


wceversers toward ty px 
i¢ ad 
plete tomaty 
flight 
model of thi tom 1 
the KC-135 
the 7O7 1 
flight controls: 
flight test in the future i 
control svsteim 

It also ts tentatineh planned that the 
prototy pc 707 Bocing 
the CAA and indiwidual airlines for au 
trafhe control 
fanuharization 


control production 
Also bemeg evaluated on 
hechipse- Pioneer 
Scheduled for 

i Sverry flieht 


Bendix 


stem 


will be used by 
investigations and route 
work 


along with other 


test program 


Production Area 


Bocme's bran port Divi 
building USAD’s KC-135 
utilizes, 2.5 
inca for pro 
idditional 750,000 
portion of 


urrentl 
sion, Which is 
! we ll is 
mulhon sq. ft 
duction. It h in 
q ft 
which already arc 

All mockups, as 
issembly, are to be moved into thi 
rea Within the cral month 

Potal employment for the ‘Transport 
stands at 15,000 and 
20,000 by the 


commercial jets 
of concn (dl 
under construction 
bemg used 
well as fuselage final 
new 
next cs 
Division now 


expected to rise to end 


of the 


VCur 


Delivery Dates 


Customers for 14] jet 
including 


worth S635 
mullion number of 
planes ordered and date of first delivers 
@ Pan American, six 120s and 17 320s 
duc m December, 195% \ugust 


DL 


and 
1959, spective Is 


@ American Airlines, 30 707-120s, Feb 
ruary, 1959 

e Sabena, four 320s, December, 1959 

@Air France, 17 320s, November, 
1959 

@ Air-India, ‘Vhree 420s, January, 1960 
@ British Overseas Airways Corp., 15 
420s, December, 1959 

© Braniff, five 220s, October, 1959 

e Continental, four 120s, May, 1959 

e Lufthansa, four 320s, December, 
1960 

@ Qantas, seven 120s, Mav, 1959 

e TWA, nine 120s and 20 320s, du 
April and November, 1959, 
tively. 


respec 


Fairchild 


hairchild plans call for production 
only on the Fokker 1 hnendship 
powered by two Rolls-Rovee Dart en 
gines rated at 1,680 eshp. ‘Type certif 
cation and flight test of the 
senger plane will be accomplished at 
the Kkokker factory m Holland, with 
U.S. CAA officials in attendance 

Fooling for production of the au 
craft, for which Fairchild has 62 firm 
from local and 
ss OO 


% pas 


order service airlines 
complet Lhe 
COMpAny 14 briend 


lips from foreign customers who wall 


Corporations 
ilso has orders for 


par im foreign currency 

Materials for outer wing panels, ver 
tical and hornzontal tail 
been cut and are om 
it the Shawnee, Okla. plant of Jonco 
Aircraft, Fairchild’s wholly owned sub 
idiart bairchild Nid 
plant is now bemg arranged and tooling 
the }°.27 


surfaces h We 


assembly pig 


Llagerstown 
constructed to accommodate 
production line 

Lockheed Manetta, Ga., plant has 
i subcontract to build the b-27  truse 
condition 
| urchild’s 


lage. Pressunzation and air 

bemeg handled bs 

Stratos Diviston 
| Wt hild ! 

| ke tion of the 

pected in Jub 


nig ! 


now waiting for com 


tvpe certiheation, ex 


before entering a heav 


production schedule. Present plans call 
for two production models to be com 
pleted by the end of thi with 
heavy production buildup from. ther 

No unorthodox manufacturmg tech 


will be required for | 


veal 


> 


Thicytie 


BEA Starts Comet 
Training in June 


London—British Airway 
Corp. will start crew traning this Jun 
Havilland Comet 
airline ws scheduled to take 
Comet IN late next 


Overseas 


with two modified de 
II I hae 
deliver of it 
Car 

Ihe modified Comet Is 
RA 29 Avon engin 


position with le 


will cach 
in the out 


rful 


have 
board pow 


\vons inboard 





COVERAGE 


greatest coverage of key cities enables American to serve the 
aviation industry better than any other airline! 





To be sure of fast forwarding and dependable on-time deliveries, specify American Airlines 
Airfreight. Because only American offers direct, one-carrier service to 17 of the top 20 retail 
markets, 13 of the first 15 wholesale markets, and 18 of the leading 20 manufacturing centers. 


AMERICAN AIRLINES AIRFREIGHT 


—flies more freight than any other airline in the world 





Capital President Says Viscount 
Slandered by Competing Airlines 


By James Dailey 


Airlines’ Vis 


“vicious 


New York—Capital 
counts have been subject to 
ind unethical attacks” by competing 
airlines, Capital President J. H. Car 
michael asserted 

Since the first arrival of the Vis 
count in June of 1955,” Carmichael 
charged, “its operation has been sub 
ject to the most vicious and unethical 
attacks on a continuing basis concen 
trated on places that the attackers 
thought would do the most harm. I 
was thoroughly shocked and disturbed 
by these attacks when I first learned of 
them and I still am... . 

| want to sav here that 
neither Capital nor I as president, will 
ever lend ourselves to this tvpe of pro 
gram used against us. We will never 
employ such unethical tactics.’ 

Cannichacl said the competition 
which he did not name, 
is to have its pilots deride the Viscount 
to their passengers over their airplane's 


and now 


went so far 


public address svstems 
Ile quoted one pilot as telling the 


passcnge;rs 

Look sharply now and you'll sce us 
fly past the Viscounts. If you want cd 
stecr clear of Vis 


pendabl scryv 1c 


mints.” 


Viscount Defended 

Carmichael told of the attacks dut 
ng a luncheon at the Society of Auto 
TT National Acronauti 
\Mlecting and made a defense of the 
turboprop airpkine manufactured — by 
Vickers-Annstrongs, Ltd 

Capital now has 60 of the medaim 

re #4-passenger 

n and 15 more on order. ¢ 
has been arranged 


itive | nemecrs 


urplanes im opera 
‘armichacl 
id financing now 
the 15 and delivery is scheduled to 
rt soon 
1 big OMpan' lost S2.S muilhon last 
but Carmichael said the Vi 
ited at a profit 
Ihe Viscount carried Capital in a 
f transition,” he said Ihe Vy 
is a good airplane and we're not 
‘to go broke operating it We fl 
DC)-4s 
In’t make a profit on am 
the Viscount.” 
lransition was one of the major ex 
incurred by the Viscount im 
tion. Carmichael said the trans 
nto the Viscount itself was le 
licated and required less time than 
nto the DC-4s and Constellation 
lhat’s another feature that peopl 
Carmichael said. “Our 
the Viscount re 


count 


and Constellations and 


’ 
rp inn 


t realize,” 
ts moving into 
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quired pilots to move up into other 
airplanes.” 

Altogether the chain reaction in 
volved 1,595 flight personnel, 613 of 
them on Viscounts. Personnel trained 
for maintenance numbered $885 

Cannichacl said the Viscount pro 
gram wasn't particularly difficult, that 
the turboprop is a_ relatively simple 
powcr-production system and the major 
thing the pilots had to learn and com 
pletely understand was its fuel man 
igement. 


Viscount Problems 


Reaction of pilots to the Viscount 
has been favorable, Carmichael said 
I myself have never flown anvthing I 
like better. The airplane is mancuvet 
able; its response is imstantancous, ‘The 
urplane feels even smaller than it 1s, 
and there are no mags to check. You 
just taxi out and take off 

Ihe airline president admitted that 
the Viscount had its problems. It was 
found that the 
tem was madequate,; it 
sufhaiently on the ground m= summer 
nor heat in the winter. Janitrol aur con 
ditioning licked the problem 

Brake troubles were Capital’: 
fault, he said. ‘The original steel lining 
Wal \“\ itched to copper to save weielit 
but the copper heated up and the stecl 


cabin conditioning s\ 


wouldn . ool 


own 


was remstalled 

Because of the BEA Viscount crash 
in England recently, the ¢ ipital Vi 
withdrawn from ser to 
flap attachment bolt 
michacl said there \\ no 
grounding, and the 
pleted in 72 hour 

And 

michael said, “‘we 
with 


counts were 
repla ‘ 
program Wal 
cle spite thr rune Coa 
had neo tr rhole 

not the fault 


when th pilot land 
retrc ted ‘ 


brave 
our landing gear. It 
of the 
vith the 


urpl tne 
landing gear 


Spar Criticism 

Carmnchael said criticism of the Vi 
has centered on if mile par 
that it was a fan 
had insufficrent 


outnt 
wing construction: 
weather airplane and 
range 


Defending — the 
uid there are 


ingle pal Car 
i lot of theor 


rey one haa 


muchacl 
m such construction and 
vet proved anvthing wrong with it 

I notice that the 
tacks im this area fell off 


were found in his own urplane 


compctition s at 
when ‘ ich 
THbdade 
pars 

Carmichacl blamed 
Capital's weather flying problems last 
high minimum weather 


on of the 


winter on the 


requirement voluntanly imposed on 


all pilots newly checked out in the air 
craft. This consisted of a 100-hr. re 
quirement in the aircraft the pilot was 
flying 

“Anvone familiar with the equip 
ment could have operated,” Carmichael 
said. “When vou have 1,500 pilots op 
crating under high minimum require 
mepts you are going to spend a lot of 
time on the ground, and as vou know 
last winter was one of the toughest 
we've experienced, But now we've got 
one winter of fiving under our belt 
Watch us next vear. We'll have the 
Big Four airplanes looking down out 
tailpipes all winter.” 

Carmichael said the Viscount 
the best possible airplane for Capital, 
whose longest route is 1,000 mi 

“We don’t contend that at the best 
altitudes we're as fast as the DC-7, but 
gate better because we're 
gisicr to operate maneuver 
able.” 

In Murope BEA is flying 
Viscounts daily on routes 1,000 mi. or 
better, but there is too much traffic and 
congestion to do it in the U.S 

‘We've found the ideal range is 600 
verv mecely 


was 


to gate we're 


and more 


he said 


mi. and we can do 750 mi 
We didn’t buy them to operate any 
than that. We'd 
it Pittsburgh and refuel than wait 
for hours in a stack over New York.” 
Carmichacl told of a friend who com 
plained of being forced to Cx hange his 
ticket from Capital to another airline 
for a Washington to Chicago flight be 
Capital airplane wouldn't fly 


weather 


longer just as soon 


cause th 
my the prevailing 

“We tured 44 
the opposition on 


passengers over to 
that flight.”’ Car 
muchael said mad we were sort of glad 
he was able to take them NIv friend 
took off flew Chi wo for 


mad then lulsa 


two 


over 


how landed at 


ry ry ‘ 

rWA Cuts Are Begun 
. a ae ° 

As Burgess Promised 
New York—Sy sti 

Prans World Aarhin 

under a tightenimg up program 

Burges the 

Burge told 

many as 10% 


cuts mn 


have 


mewide 

personnel 
begun 
mstituted by Carter | 
wre. new pre ident 
Aviation Week that a 
of ‘TWA's people 
temporanly to bring about a more bal 


trength AW Heb. 4 


might be released 


meocd work 
p. 41 
Reductions so far 
less than half of that percentage, Avia 
rion Werk has learned. Between 500 
ind 1.000 employe will be iffected 
durng a penod which began late last 


have amounted to 


middle of 
total 


month and will end by the 
this month 1 WA’ 
is about 20,000 
Cuts have mostly in TWA 
housckecping” units. Little or no re 
duction in operational or maintenance 


px rsonnel 


been 
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Ready to go! 


Aircraft stay ready with the extra long life, accuracy 
of General Electric “one-unit” thermocouples 


Unit construction, an exclusive feature of General 
Electric thermocouple systems, assures an accurate, 
rehable, and long lasting temperature detector for the 


most modern jet engines 


SYSTEM LIFE is equal to the mverhaul period of most jet 
engines. Reports indicate that system life in several 


applications has exceeded 1000 hours 


UNIT CONSTRUCTION means that the thermocouple 
and harness are permanently attached to one another 
Phis eliminates the connection between thermocouple 
and harness a major source of trouble in past thermo 


couple systems 


ACCURATE TEMPERATURE READINGS and reliable 
operation in the most advanced aircraft are assured by 
General Electric harnesses and connectors which resist 


ambient temperatures to 1500 F 


MAXIMUM ENGINE THRUST with assurance of safety 
is possible with General Electric thermocouple 
systems because the pilot is provided with an accurate 


indication of engine temperature 


HIGH ACCURACY and long life are assured by General 
Electric thermocouple systems because unit construc 

tion increases resistance to high ambient temperatures 
ind reduces the number of error-causing mechanical 


connections 


A COMPLETE LINE of aircraft instruments for military, 

ommercial, and business aviation 1s offered to the air 
craft industry by General Electric’s Instrument 
Department at West Lynn, Mass 


For further information, write to Section 586-6, 
General Electric Company, Schenectady 5, N. Y., or 
contact your nearest General Electric Apparatus Sales 
Office 


GENERAL @@ ELECTRIC 











personnel has been made or 1s planned 
Ihe airline is expecting delivery of new 
equipment, and the approaching sum 
mer high-traffic season will call for some 
expansion of operating work force 

Service functions within the airline 
ire included in the housekeeping cate 
gory which has felt the brunt of the 
cuts. For example, T'WA's industrial 
rclations department, which formerls 
consisted of the Atlantic, Central and 
Western regions, has been pruned to 
two units, with the Central region 
climinated 

Anv further cuts are unlikely until 
after the peak season. 


SHORTLINES 





> Middle East Airlines, an affiliate of 
British Overseas Airways Corp., will 
inaugurate four new services and im 
crease flight frequencies on three estab 
lished routes as features of its summer 
flight schedule. The new routes—Beirut 
Rome-London; Beirut-Istanbul-Vienna 
hrankfurt; Beirut-Bahrain-Doha_ (Per 
ian Gulf), and Beirut-Athens-Zunch 
Pans. Flights between Beirut and 
Cairo and Beirut-Kuwait will be in 
reased from three to five; the Beirut 
Baghdad-Veheran flights from one to 
Mo 


> United Air Lines and Quebecair have 
signed an interline agreement per 
mitting cach carrer to issue a single 
ticket or wavbill for passengers or 
cargo on the other airline. United 
now has a total of 164 interline agre« 
ments 


> International Civil Aviation Organiza 
tion has transferred its North American 
ind Caribbean regional office from 
Mlontreal to Mexico Citv in order to 
ut the office nearer the states it serves 
Ihe region covers Canada, the U. S., 
Mexico, the Dominican Republic, Fl 
Salvador, Cuba, Guatemala, Honduras 
nd Nicaragua 


> Swissair will begin non-stop flights 
from New York to Lisbon on Mav $ 
Ihe arhne will offer two flights a 
k m DC-7C ameraft. blights will 
mtinue on to Geneva and Zunch 
sar will be the first’ European 
ricr to offer service between the 
S. and Lisbon. The service will 
part of Swissair’s summer schedule, 
ich also features non-stop flights 
n New York to Cologne/Bonn and 
tverland and others routed via 
mon, Ireland 


> United Air Lines has added special 
ius for babies on all flights, with 
hoice of four entrees, three fruit 
ert, crackers and mulk 
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AIRLINE OBSERVER 


P Civil Acronautics Board is forecasting a subsidy-free vear for domesti 
trunkline, transatlantic and transpacific operations for the first time im its 
history. Subsidy estimates for 1958 are confined to $28 millon for 13 
local service carriers, $4 million for three helicopter airlines, $6 million for 
eight carners serving Alaska, $253,000 for two airlines operating within 
Hawaii and $1.7 million for Braniff and Panagra Latin American services 
Pan American’s previous accrual estimate of $7.3 million for 1957 has been 
cut to $2.5 milhon, and the subsidy accrual of $5.5 milhon orginally 
estimated for 1958 has been climinated 


> Air Transport Assn. has warned that “bomb hoaxes” are covered by public 
law and that such a hoax, as well as actual attempts at destruction of an 
aircraft, would bring in Federal law enforcement agencies. Latest in a series 
of crank notes was received by Southern Airways. 


P Majority of air route trafic control centers and towers are now operating 
on at least a 45-hour week because of the shortage of trained controllers 
Civil Acronautics Board savs that, in some imstances, controllers are working 
60 to 70 davs without a dav off 


> Trans-Canada Air Lines will reduce fares on its Canadian routes where 
there are no competing airlines. ‘Vhe carrier also wants to retain its monopoly 
on transcontinental Canadian routes and increase its service to the U. S. 
with routes from Montreal to Boston, Winnipeg to Minneapolis and Van- 
couver to San Francisco. 


P International Civil Aviation Organization is calling for an improvement 
in air trafic control and navigation facilities in Central and South America 
The group has labeled the deficiency “the largest gap in the world-wide 
system of flight information” and attributes lack of sufficient trained per 
sonnel in government service as the chicf cause of the problem 


P Air ‘Trafic Controllers Assn. has been granted permission by the CAB 
to participate in all accident investigations involving air traffic control. 


P Air Line Pilots Assn. reports that 17 pilots flving commercial airlines are 
over 60 vears of age. ALPA president Clarence Saven told the Senate 
Commerce Committee that “im air transport, mature men of good judg 
ment arc required more than danng” in cmphasizing his point that the 
relation between chronological age and physical fitness is vague 


P Assessment of airlines to cover regulatory costs of the CAB in rate making 
and route certification was suggested again in recent hearings of the House 
Appropriations Committee. M. C. Mulligan, CAB secretary and comptroller, 
testified that levying of charges against individual carriers or applicants before 
the Board had been studied as a means of recouping regulation costs. Study 
was suspended, however, in compliance with a request from the Senate 
Interstate and Foreign Commerce Committee pending an investigation to 
determine whether such 4 plan would require statutory authority. 


P Civil Acronautics 
staff to yet transports and related problems 


Administration is devoting 35% of its engincerneg 


> Civil Acronautics Board is authorized only five supergrades in its 625 pet 
sonnel complement. They include general counsel at GS-17, associate gen 
eral counsel at GS-16, director of the Bureau of Air Operations at GS-17, 
associate director of the Bureau of Air Operations at GS-16 and executive 
assistant to the chairman at GS-16. Board Chairman James Durfee told a 
House appropriations subcommittee that he believed the CAB to be the 
smallest independent regulatory agency within the federal government 


P Acronaves de Mexico purchased two Bristol Britannia 302s for July of 
August deliver Acromave expects to get a Mexico City New York rout 
where it will operate the turboprop transports. The airline now operates 
Convair 340s and Douglas DC-45 and DC 3s on its Central American 
routes 














46 


20 M.P.H. HIGHER CRUISING SPEED 
GUARANTEED FOR YOUR DC-3 


New ‘‘Maximizer” kit 
not only gives you a 
guaranteed speed 
increase without 

an increase in 
horsepower, but 
improves the safety, 
range, payload 

and economy of 

your DC-3 








Here's how this new ‘‘Maximizer’’ 

works: A newly-designed, completely 

integrated system of engine cowling, engine baffles, 

oil cooler ducting, wheel well doors and tail wheel 
well closure, and exhaust system is installed. 

Each of these modernizing improvements acts to 
reduce drag. Single engine rate of climb is greatly 
improved, fuel consumption decreased, range 
increased, payload improved...and cruising speed 
is raised a guaranteed 20 miles per hour! 

The AiResearch Aviation Service Division is the 
exclusive world-wide distributor for the ‘‘Maximizer"’ 
kit. For further details; send for our free brochure. 


AResearch Aviation kl Division 


AW-1 


AiResearch Aviation Service Company 


Los Angeles International Airport, Los Angeles 45, California 











MAIL | 
COUPON Please send me your ; Name 
—-—-—-—---— — — free brochure on | Street | 
the ‘‘Maximizer"’ kit. | City State 
(conditions of guaranty outlined in brochure) 














Airline Traffic — February 1957 





DOMESTIC TRUNK 
American 
Braniff 
Capital 
Continental 
Delte 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 
American 
Braniff 
Coribbean Atiantic 
Delta 
Eastern 
National 
Northwest 
Pan-American 

Alaska 
Atlantic 
Pacific 
Latin America 
Panagra 
Trans World 
United 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 
Mohawk 
North Central 
Ozark 
Piedmont 
Southern 
Southwest 
Trans-Texas 
West Coast 


HAWAIIAN 
Hawaiian 
Trans-Pacific” 


CARGO LINES 
Aerovias Sud-Americana 
Fiying Tiger 
Riddie” 
Seaboard-Western 
Slick 


HELICOPTER 
Chicago Helicopter 
Los Angeles Airways 
New York Airways 


ALASKAN 
Alaske Airlines 
Alaska Coastal 
Cordova 
Ellis 
Pacific Northern 


“Not available 
** Mail transferred in bulk. 





Revenve 
Passengers 


514,830 
143,624 
253,378 
53,914 
195,125 
598,11) 
138,704 
38,755 
82,505 
285,099 
409 , 388 
96, 987 


12,633 
2,811 
20,821 
5,478 
20,760 
9,856 
6,737 


3,045 
52,953 
19,241 
94,096 
11,096 
11,355 

6,250 


26,128 
10,889 
6,436 
14,196 
10,611 
27,370 
42,981 
22, 160 
22,291 
14,305 
21,483 
17,593 
16,620 


29,378 


720 
3,850 


1,146 
483 
192 


wn 


243 
2,140 
946 


5,164 


Revenue 
Passenger 


Miles 
(000) 


340,907 
59,890 
94,900 
19,844 
99, 599 

377 , 458 
101,758 

9,942 
52,636 

212,173 

288,392 
46,784 


9,983 
5,859 
1,490 
5,905 
27, 460 
6,216 
14,969 


3,481 
68,787 
69,276 
86,322 
14,925 
28,792 
15,573 


4,479 
2,469 
1,327 
3,940 
1,682 
5,114 
6,922 
3,465 
4,606 
2,552 
4,693 
4,016 
2,998 


4,505 


25,721 


3,219 
15,994 


18 3 
62 
59 


375 
1869 
160 
150 
4,672 


lead 
Factor 
Per Cent 


o 
a 
S Zeer ev -Ke 


73 4 
$1 5 
56 68 
68 34 
68 96 
619 


39 1 
55 0 
717 
63 3 
657 
545 
65 6 


37 
47 
26 
43 
43 
48 
43 
35 
44 
42 


39 
43 


*ecoovwvseoeoneoaeacoan 


342 


99:1 


100 0 
94 37 


435 
29 4 
5 
5! 


54 
39 


nea © 


1,581,680 
227,153 
294,663 

67,345 
330, 988 
857,847 
332,493 

11,592 
352, 808 
971,967 

141,726 
226,812 


~~ 


10,778 
24,071 
1,377 
7,125 
63,119 
9,68! 
923,075 


28,385 
,077 ,772 
904,602 
338, 558 
55,363 
700,814 
77 ,633 


7,351 
4,127 
3,767 
18,127 
2,364 
4,879 
18,092 
8,925 
10,294 
8,753 
8,185 
13,289 
3, 680 


3,829 


32,788 


72,768 


2,360 5 
2,941 
1,155** 


17,944 
3,090 
2,709 
1,518 

62,278 


Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board 


Express 


761,747 
109, 605 
161,416 
21,972 
239,975 
396,243 
67,538 
14,914 
194,833 
663, 886 
881,674 
88,35) 


338 


3,967 
19,772 


16,670 
1,924 
2,383 
6,36! 

10,182 

11,004 

26,229 

13,247 
9,630 
8, 687 
3,951 
7,497 
1,677 


51,315 


80,616 


1,804 
664 


Freight 


5,682,657 
297,43) 
207,015 

94,733 
540,13) 

,090,214 

484,370 
44,077 
593,949 

, 830,123 

, 615,956 
189,198 


wo-— 


290 , 480 
63,610 
3,940 
45,024 
78,262 
24,183 

579, 151 


136,636 
190, 900 
, 348,782 
, 576,479 
350,855 
730,390 
62,444 


o-~ 


8,350 
4,363 


46,735 


13,165 
4,363 


8,392 


5,817 
19,310 
3,799 


95,888 


595,99) 
4,733,615 


1,275,641 
4,698,121 


588 


133,112 
2,274 
20,174 
1,788 
161,356 


Totel 
Revenve 
Ton-Miles 


40,852,927 
6,377,312 
9,762,546 
2,091,337 

10,709,082 

38, 667,285 

10,793,834 
1,021,681 
6,207,899 

23, 827,654 

34,363,538 
4,982,005 


1,365,511 
732,195 
162,716 
709,220 

3,090,965 
694,690 

3,119,724 


531,978 
10,697,033 
9,498,682 
12,622,632 
2,008,110 
4,543,507 
1,737,631 


459,544 
246,772 


446,255 
173,333 
517,195 
246,772 
701,839 
469, 468 
262,053 
465,055 
423,248 
295,158 


494,350 


595,991 
7,389,807 


1,597,742 
6,450,845 


4,114 3 
12,660 
8,298 


191,686 
24,640 
41,00 
16,614 

728,623 


Per Cent 
Revenue te 
Available 
Ten-Miles 


57 
45 
45 
45 
54 
43 
54 
45 


ewes 
eu 


- 


52 
59 


“eeequeenr- 


7ee6 
562 
61 95 
59 37 
59 77 
611 
61 37 


38 
58 
65 
65 
65 
64 
59 


geevoene 


39 
45 


sew 


NMweaeweneawnwn <— 
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MORE ABOU! 


BRISTOL'S “WHISPERING GIANT’ 


Noise-level tests prove that 





World’s largest, fastest, quietest turboprop 
airliner reduces noise levels to a new low 


Official noise-level tests at a large international airport 
have underlined the amazing quietness of Bristol's Whis- 
pering Giant, With a ground noise-level of 81 decibels 
when taking off, the Britannia was SO decibels quieter 
than jet transports flying today, 20-25 decibels quieter 
than current four-engined airliners . . . and quieter even 


than twin-engined airliners, 


The Britannia carries up to | 33 passengers at amazingly 


MISSILE ENGINEERING 


‘ 
Md 


low operating costs, She is the world’s most versatile air- 
liner because she maintains her matchless standards of 
efficiency and economy on an extremely wide variety of 
stage-lengths ... from 5,500 right down to 200 miles. 





Powered by four 4120 h.p. Bristol Proteus turboprop 
engines, the 175,000-lb. Britannia cruises at a guaranteed 
400 m.p.h. with all the smoothness and whispering lux- 
ury associated with turboprop flight. 
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The Britannia has been more thoroughly pre-operation- 
ally tested than any airliner ever before. Her structure 





has undergone over 54,000 simulated flying hours in a 







pressure tank... while her engines have been proved in 
more than 74,000 flying and bench hours, 


She ts the latest product of a company long renowned 


for progressive ability, achievement and reliability in avia- B 
tion techniques, RIS ? OL 


rhe Britannia has met with worldwide recognition and 
demand. She is now in commercial service with British @ 
Overseas Airways Corporation and has also been ordered ri a ry r f a 
by Northeast Airlines, Canadian Pacific Airlines, El Al 


Israel Airlines, Hunting-Clan Air Transport, The Royal 
Air Force and The British Ministry of Supply. 








— 







BRISTOL AIRCRAFT LIMITED + ENGLAND 


operating level is Dr. Wermbher von skill that goes into the life evele of a able facilitics—with additional ones be 
ballistic mussile [Theory and practice, img built—that most of the men beheve 
= — snag dhe saeas 


Braun 
ae = ER 9 ee — ar & an be bh. Baad asbhemeeoes l\Vieital and 


MISSILE ENGINEERING 


UNITS IN SIZE from small-valves to complete combustion chambers are tested in the components test building of the Army Ballistic 
Missile Agency at Redstone Arsenal. The cold calibration test stand is in the background (top and left of center). 


Hand-Picked Team Develops Jupiter 


STREAKS on ground left by rocket blast mark site of powerplant test stand. 


COLD CALIBRATION stand permits tests under simulated operating conditions, 


50 


By David A. Anderton 


Huntsville, Ala.—Development — of 
ballistic mussiles for Army Ordnanc« 
Corps ts assigned to a hand-picked out 
fit with a top priority: The Army Bal 
listic Missile Agency 

The Agency's work load ts currently 
proportioned between two major missile 
cftorts 
@ Redstone XSSM-A-14, a) surface-t 
surface tactical missile that doubles as 
a development vehicle for the intermedi 
ate range ballistic miussik Redstone 
range approximates 200 miles Phi 
missile is in production at the Chrysler 
Corp. m Detroit l'roop training and 
weaponization has begun with Redstone 
and it will soon become a field weapon 
with the Army 
@ Jupiter, a surface-to-surface intermedi: 
ate range ballistic missile (IRBM 
Range requirement for this missile 1s 
1,500 nautical miles. Jupiter was orig 
inally planned for eventual use by both 
Army and Navy, but the recent dirc« 
tive issued by Secretary of Defense Wil 
son took operational responsibility for 
missiles of IRBM range from the Ann 
and gave it to the Air Force. Jupiter 
will be evaluated technically later this 
vear (1957) against the Air Force-spon 
sored, Douglas-developed Thor IRBM 
and the better missile probably will go 
into service with Air Force and Nav 

Commander of ABMA since Febru 
ary 1956 is Maj. Gen. J. B. Medaris 
who organized the Agency in Novem 
ber 1955. Chief civilian scientist on an 
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operating level is Dr. Wermbher von 
Braun 

ABMA’s organization is unique 
within the framework of U. S. missile 


development programs. On a chart, it 
is a single box with a single line con- 
necting it to the Office of the Chief 
of Ordnance. here are no other eche- 
lons, no other levels of responsibility or 
iuthorits 


Autonomous Group 


It is an autonomous, self-contained 
organization with the capability to over 
sce the ballistic missiles program from 
basic research right through to the 

uc of missiles to troops. The Agency 
research and development, design 
' ind prototype manufacturing, testing 

md firing of ballistic missiles. It trains 
units for ballistic 


aocs 


mcdinviduals and mus 


le operations, 


It directs and controls the ballistic 
missile pipeline between industry and 
battle use 

; ABMA operations are along the lines 
¥ of two concepts basic to Army Ord- 
: nance 


@ Mission arsenal concept, which places 

sponsibility and authority for devel- 
opment and procurement of classes of 
material with a single arsenal: automo- 


tre at Detroit, ammunition at Joliet, 
capons at Rock Island and missiles 
it Redstone ABMA is an Agency, 

t an arsenal. It is not, as many 


mistakenly think, a_ part of Redstone 


\ncnal, although it is housed and 
therwise supported by that arsenal 
e Weapon system concept, w hich 


responsibility for development 
nd integration of a new weapon into 


1»! 
pette 


the hands of a single authority. This 
neept has been part of written Ord- 
Corps policy since 1947. One 
f the first such svstems was the Army's 
Nike antiaircraft missile with Western 
hlectne Co. carrving the complete re. 
ibility 
: lo operate within these conceptual 


rics and to carry out its defined 

ABMA has developed an or 
md partly 
usual mis 


iY t 
partly classical 
Medaris has the 
service staff common to 
t mulitary establishments. But the 
t line on the ABMA chart runs 
n Medaris’ office and the three 
ting divisions 

¢ Development Operations Division, 
ting of nine laboratory groups and 

hnical liaison group 
¢ Industrial Operations Division, made 
the procurement operations and 


thon 
(cn 


tall ind 


tion engineering branches 
e Support Operations Division, « mbrac 
naintenance enginecring, supply 
tribution and traming branche: 
st of the three units is the 
pment Operations Division, 
| by Von Braun. Here ts concen 
the research and development 
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skill that goes mto the hfe cvcle of a 
ballistic mussile Theory and practice, 
fabrication and firing comes under the 
purview of this division. 

The nucleus is formed of ex-German 
scientists—now U. S. citizens and thor 
oughly Americanized—who came to this 
country after a hectic roundup of tech 
nical personnel at the end of World 
War Il 

Each of the nine 
Von Braun, plus the technical liaison 
group and the research projects office 
is headed by one of these men 

Ballistic missiles are an old 
ence to these developers of the A-4 
rocket, father of the Redstone and 
grandfather to Jupiter. Individual ex 
pericnce with these types of weapons 
extends back about 20 vears for most, 
longer for some 

Technical backup for these scientists 
and engineers is a collection of avail 


laboratones under 


exper 


<=> 


“ 
) 
. 
A 
‘ 
¢ 
. 








facilitics—with additional ones be 
ing built—that most of the men believe 
to be the finest anywhere. Digital and 
analog computers, a Mach 6 wind tun 
nel l4-in. square test section, 
and a new structure and mechanical 
laboratory with capacity to test missiles 
in a vertical attitude under simulated 
loads, are all part of the extensive lab- 
oratory equipment 

But the outstanding portion of the 
facility is the test stand areca. 


ible 


with a 


Test Area Two 


The protruding towers of Test Area 
2 stab the flat skyline south of ABMA’s 
modern headquarters building, Dom 
nating the grouping is a 140-ft. high 
concrete tower capable of clasping two 
Jupiters in pre-flight test runs of the 
complete missile system 

In its present state the test area rep 
resents about $12 million im structures 


ARMY REDSTONE is dual-purpose tactical missile and development vehicle for Jupiter 


IRBM project at Army Ballistic Missile Agency 


line of warhead is just below upper control surfaces 


surfaces on trapezoidal fins 


Redstone is two-piece missile; separation 
Thrust unit has rectangular control 





md equipment It was ce ugned and 
lod out with the idea of complete flex 
ibility © that any for 


massile als 


im mand ecabl 
vstem, sub tem or com 
checked out 
unulated operating condition 
hot-at any stage of its development 
lo do this, the ABMA 
planned four test stands: 
© Component test, where units ranging 
from small valves and regulators 
to complete combustion chambers can 
be tested under 
tion Phiis os the 
proving operation 
¢ Cold-flow stand, where powerplant 
omponcnts be checked 
as a complete 


ponent, could be under 


cold al 


scicnitists 


i i7¢ 
cnvironmental condi 
first stage of any 


can either a 


dividual pieces oF 
fom under simulated operatmg condi 
But as the 
cold test 
establish thi 


f thy 


hon name mdicate these 


without combustion 
flow 


basin parameter 


tems 


where a complete 
ystem—tanks, 
lines, combustion chamber 
positioned im a vertical frame 
md run through a complete flight cycle 
starting reliability, 
just a 
tests im 


© Powerplant stand, 
massile powe rplant 
pimps, 


can be 


System performance 
consistency of performance are 
few of the major results from 
stand 

test tower, 


otherwise 


such a 
@ Static 
missile—ready 
is pre-flight tested im a captive atti 
This huge tower is the 
kind to be designed. Instead 
mchored to a mountain, it 
isting thrusts that 
high as half-a-million 
pound It in’ Eerector-set kind of 
platforms and servicing 


where a complete 


to be delivered 
tude concrete 
first of its 
of bemg 
lings to the carth, re 
ould go a 
towel! whose 
ims can be repositioned to accommo 
date new configurations. In three wecks 
tine, the stand can be completely al 


tered to take anv me bape of mussile; 


Rocketdyne Occupies Neosho Plant 


at new facility of Rocketdyne 
moves ahead as employes occupy manufacturing 


Construction of rocket engine 
North American Aviation, at Neosho, Mo., 
building (below). 


test stand (above) 


Division 


Building has 40,000 sq- ft. of floor space, 


it was designed handle any foresee 
ible shape and size that the mission 
might demand. Nearby 1s a standard 45 
ton Navy shipvard crane which hoist 
the missiles in and out of the tower 
Ihe stand can test two complete 
nussiles at once because of its double 
ided design. Near its base arc 
giant angled buttresses that are the blast 
deflectors. Down their inclined faces 
watcr rushes during the tests to protect 
footings 


1 Capacity 


d pall or 


the concrete surface and the 
Ihe stand water 
of 12,000 gallons per minute 

The static test stand, the powerplant 
tand and the cold-flow 


ticd into a single data-gathering system 


svstem has 


stand are all 


Other Laboratories 


Names of the other laboratories in 
the ABMA complex define their mis 
Acroballistics 
tunnel and devises new techniques for 
model and flight testing. The Computa 
addition to its ob 
ind operates 


shOWS operates the wind 


laboratory, im 
task, also 
mnulators 

Nhissile 
labrication 
charged with the responsibility for 


tion 
vious develops 
i 


built by the 


which also 1s 


prototype ire 
laborator 

guid 
mg production of the missile on its 
to industry 
ind ¢ 
tinucs the mertial navig 
that began with the 
used in the V-2. A con 
lab has been its work 
with extremely low 


r¢ k iM 


Coundance ontro] laboratory con 


ition vstem 
work rudimentary 

tom 
tribution of this 
on au-bearmg gvro 
dnft rates 


Launching and 


mayor 


handling apparat 
mid its development ts the responsibilit 
of that laborator lhe nme mobil 
that COMprise Redstone batter 
were planned and developed in this unit 

Pride of the Structures and Mechanix 
laboratory been built vet, but 
it’s a multemillon dollar three-ston 
structure that wall give the lab much 
necded pace to job ot 
structural development and test. Part 
of the new building will be a vertical 
tructure that take a complet 
missile for carrs simulated flight 
load tests 

System 


units 


hasn't 


Cart out its 


will 


ing out 


Analvsis and Rehabilitv labo 
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Symbol of Olin 2 Aiuminum and ofa new concept of service standards 





Olin Mathieson 


Chemical Corporation 


one of the world's largest 
suppliers of Chemicals, Metals and 
Packaging Products, announces 


an important 


new 


source of Aluminum 


A MAJOR NEW OLIN MATHIESON DIVISION — WITH 
A DYNAMIC NEW CONCEPT OF QUALITY AND SERVICE 


Important news for users of Aluminum and other metals 
is the full-seale entrance of Olin Mathieson Chemical 
Corporation into the primary Aluminum field. 

Right now, limited quantities of Olin Aluminum are 
being produced at four locations, and soon an initial 
annual capacity of 240 million pounds will be a reality. 

Benefiting from Olin Mathieson’s already extensive 
experience in the metals field, Olin Aluminum will be- 
come a major source of unusually fine-quality Alumi- 
num. And as a result of its full integration —from 
Bauxite to rolling mill—Olin Aluminum will be in a 
position to assure its customers a dependability of 


delivery that will be of vital importance. 


A New Concept of Service Standards 


Of equal significance is Olin Aluminum’s new concept 
of service standards. Its new plant facilities will be the 
finest, most modern in existence—thus assuring the 
ultimate in production quality and economy. Its tech- 
nical staff is composed of men of broad and extensive 
experience —ready to work side by side with your own 
engineers toward the one best solution to any of your 
Aluminum problems. And Olin Aluminum’s new sales 
team consists of men with a minimum of five years 
of thorough experience in the Aluminum field. 

The combination of these three things—new plant, 


experienced technicians and imaginative service per- 





LIN 


LUMINUM 


sonnel—will result in Aluminum of competitively 


superior metallurgical quality, tolerances and finishes. 


A $300 Million Investment 


Behind the birth of Olin Aluminum lies an exciting in 
dustrial drama. Recognizing the growing world need for 
Aluminum, Olin Mathieson—already greatly experi- 
enced in the production of non-ferrous metals through 
its Western Brass Mills Division—joined with Revere 
Copper and Brass to organize the Olin Revere Metals 
(Corporation. The purpose of this united effort was to 
construct and operate the complete facilities necessary 
for the production of primary Aluminum. The Olin 
Revere Shipping Corporation was formed to import 
the huge quantities of Bauxite needed, and keels were 
laid for its three giant new 16,000-ton ore ships of revo- 
lutionary design. 

Simultaneously, at Burnside, Louisiana—an_ ideal 


deep-water port—construction was begun on a large new 


Alumina plant. And on the Ohio River, at Clarington, 
Ohio, work was begun on the first reduction plant ever 
to have its own integrated coal supply and power 
generating facilities. These new plants, fruits of a $300 
million investment, form the assured source of supply 


for Olin Aluminum. 


Better Tolerances, Finishes and Alloys 


Two-thirds of the output of this fully integrated primary 
Aluminum production system will go directly to the 
new Olin Aluminum Rolling Mill at nearby Omal, Ohio, 
and to other Olin Aluminum facilities in the Midwest, 
on the West Coast and on the Gulf Coast. From these 
modern plants will flow custom-made Aluminum better 
adapted to your individual needs than any you have 
ever before been able to obtain. That is the goal of 
Olin Aluminum: a new concept of quality and service 


in the Aluminum Industry. 


Turn the page for more news about ® ey) 





The men from Olin Aluminum 

will soon be Calling on you to tell 

you more about our services 

and to explain how custom-made 

Olin Aluminum can help you 

cut your present manufacturing 
sts. Meanwhile, as you plan 

your immediate Aluminum needs 

we cordially invite all inquiries 

Write to Aluminum Division Sales 

Olin Mathieson Chemical Corporation 


460 Park Ave... New York 22.N. Y 


OLIN 


Producers of many fine products 


under such brand names as 

WING bE lt ( C2uUIHE 

MATHIETE 

Watch for Further News About the 
Big New Name in Aluminum 








“Weaponization™ 


latest of the 


comed words generated by missile scientists. 


Wi iponization” is the 


It refers to the process by which a tested 
missile prototype is integrated into a com 
plete weapon system with all its necessary 
handling, servicing, transporting and main 
taining gear. Chronologically, weaponiza- 
tion occurs during the latter phases of the 
development test program, although plan- 
ning and designing for weaponization be- 
gins—or should begin—almost at the start of 
the program. 





ory iy another of the different types 
f oragnizations that keep showing up in 
ABMA. Systems analvsis is self-explana 
tory. Reliability, generally assumed to be 
every body's responsibility and therefore 
in practice nobody's, is one assigned 
task of this lab. At every stage of mussile 
specialists from — this 
there with recommendations 
aimed at improving the r 


lability of components and systems 


CVE lope nt, 
mit are 


or an ily SCS, 


lirings of test missiles is done at the 
Au korce Missile Vest Center at Cocoa, 
bla., by the Missile binng Laboratory. 


Missile Procurement 


The Industrial Operations Division, 
headed by Col. John M. Stark, has 

dual responsibility in’ furtherance of 
the hfe cve ke ot ballistic missiles as they 
progress through the Research and De 
into full scale pro 
duction for held use. 

During the Research and Develop 
ment phase, which is the primary re 
ponsibility of the Development 
Operations Division, the Industrial 
Operations Division furnishes necessary 
upport by arranging for the timely pro 
materials and com 
fabrication 


( lopm nt ph 1SC 


urcment of services, 
ments necessary for the 
ind test of missile prototypes 
As the ce i marssile 
the pomt of standardization ot 
veaponization” as the term is applied, 
engineering and procurement per 
nncl of the Industrial Operations Di 
jon assume responsibility for full pro 
tion and procurement and continued 
igincering support. ‘This of course, in 
ludes the establishment of a Quality 
Assurance 
tain this rehability and provide for con- 
tinued MN pProvemne nt of the missile sys- 


in of progresses 


program designed to main- 


fom 
lhe Procurement Operations Branch, 
major organizational segment of the 
Jidustrial Operations Division, receives 
trom the Development Operations Di 
ion requirements for components and 
of prototype Research and 
fabricated 


ubassembli 
Development missiles to be 
t thi 
operational, the Support and ‘Train 
Divisions furnish total re 
quirements for evaluation 


wency. bor those missiles which 


like wise 


missiles for 
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firings, traming and stock pile for field 


use The analysis of all these require 
ments culminates m a planning opera 
tion which meludes a phasing um of all 
components and a study of such aspects 
of the 


COTM por nt pro 


is lead time and a determination 

necessary deadline tor 

curcment 
Once the 


established, it is placed under contimu 


procurement schedule is 


ing coordination with all necessary seg 
ments of the 
iccomphishments 

fully analyzed to 
known slippage wall result 


ivcency to assure mussion 
All changes Wwe Cale 
that no un 


Changes in 


ISSUTC 


noted and ap 
phed in forward planning. Preparation 
of budget data and future procurement 
requirements thus have the benefit of 


lead times are carefully 


current expe»ncnce 

Once a procurement plan is firm, ac 
tion is taken through the Ordnance Dis 
trict Office complex to buy the items 
Good 


is a must with quality 


and services required procure 
ment practice 
mcd certainty of 


us paramount consideration 


delivery on schedule 
in selecting 
OUTCCS 

When contract is consummated, con 
maintamed to 


with dl ired deh CT\ 


tinuous follow-up 1 
sure Compliance 
requircmcnts 
Durmg the Research 
ment phase of missile 


under ABMA cognizance 


nd Develop 
tom program 


the I-ngimect 





GABB 


FC-3500 


Pe, 
oor 
> 


sl 


TANK FILLER CAP 


The Model FC-3500 is the first tank 
filler cap to successfully poss all test 
MIL-C-7244B (ASG) 


alcohol- water 


requirements of 
applicable to fuel, oil, 
and hydraulic reservoirs 
Lever action design permits cap to be 
opened safely under pressure and 
removed completely with only a 35 turn 
Now im o& ao one 


3.82° openings 


available in 


Write for free literature. 


GABB SPECIAL PRODUC! 


Since 1950 a population equivalent to 
Nebraska's has moved into the market of 


Jacksonville, rlorida 


Jacksonville's immediate market I! 


Here it is 
FLORIDA-GEORGIA population, 1957 7.596.000 
FLORIDA.GEORGIA population, 19 6.215.408 


INCREASE 1,980,112 
NEBRASKA'S (950 population 1.975.510 


Fine he mevens thle 


ducksons ile 


PONT DELAY BEYOND TORAY! I 


“THE JACKSONVILLE 
sTrony 


IDEAL EVERY DAY FOR WORK AND PLAY 
The CITY OF JACKSONVILLE. Fierds 
Electric & Water Utititim 
The Committees of One Hundred 

Jacksonville Area Chamber of Lommerce 


1.A Hogan Street Phone Ete 





The ’57 Beechcraft Twin-Bonanza offers more 


payload, carries more cargo, has greater range, 











gives better performance, has more 





visibility, more passenger comfort, is 








more quiet, has more safety features, a better 








safety record, comes more completely 








equipped, has higher resale value 








than any other airplane in its class! 





Ask about Beechcraft’s complete 
financing programs. Your Beechcraft 


distributor or dealer will provide 
complete information, or write 


Beech Aircraft Corporation 
Wichita 1, Kansas St er ssa , at 


BEECHCRAFTS ARE THE AiR FLEET OF AMERICAN BUSINESS 





ing Branch of Industrial Operations Di- 


vision is responsible for laying ground 
work which will later facilitate conduct 
of a production enginecring program. 
lo this end, Engineering Branch per 
sonnel keep abreast of Research and 
Development progress and interject pro- 
duction engineering requirements to the 
extent that these do not compromise 
Research and Development efforts. 
Thus, quality assurance program is ini- 
tiated, arrangements are made _ for 
preparation of documentation in accord- 
nce with approved format, and engi 
necring service is rendered in liaison 
between the Research and Development 
croup and the Procurement Operations 
Eranch which processes all technical 
procurements 


D-csign Improvements 


Beyond the aforementioned responsi 
bility during the Research and Develop 
ment phase, the Engineering Branch 
of Industrial Operations Division is fully 
responsible for all engineering work re 
lating to ABMA mussile systems when 
they are ready for production as a tacti 
The design evolved under 
the Research and Development program 
is normally functionally suitable, but 
this design can often be improved. Such 
improvements are made to eliminate 
components that may be difficult to pro 
duce or may use inordinate amounts of 
critical materials; to climinate non- 
standard items which may be replaced 
by standard ones without affecting 
functioning; or to improve reliability, 
yperability, maintainability, or correct 
weaknesses which are located during 
operational suitability evaluations and 
SCTVICC USC 

Unlike the Development Operations 
Division of ABMA, the Engineering 
Branch of Industral Operations Divi 
ion 1s staffed to perform principally a 
technical management function. De 
tailed redesign and re-engineering dur 
ing production normally 
cnginecring from 
ndustnal organizations or other Govern 
ment 


cal weapon 


phase is 
procured as Service 


wvecncies 


Managerial Role 


In its managerial 
tions of Engineering 
the maintenance of 
ure that all changes to initial design 
of system equipment to improve the 
product are compatible within the sys 
tem, consistent with user requirements, 
from all other technical as 
pects, and are scheduled so that there 
will be timely availability of all com 
ponents which are required for delivery 
of complete, congruous, tactical systems 


role, the opera- 
Branch include 
controls to as 


desirable 


m established schedules 

\ staff representing a cross-section of 
the Department of the Army is assigned 
to the Agency with a single intent: To 
bring the influence of the user to bear 
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on the development program at the 
carliest date 

The Army hopes to save as much as 
two years in the development cycle of 
its mussiles by using this approach. The 
Dept. of the Army staff can monitor 
the program so that the five aims of the 
using service—ruggedness, simplicity, re 
liability, accuracy and flexibility—can be 
built into the missile system at an early 
stage 

Semor ofhceer of the Army staff is 
Col. C. G. Patterson, whose background 
includes service on the Research and 
Development Board and a tour at the 
War College where his thesis 
study of the influence of technology on 


Was a 


G-Accelerators 


Vibration Equipment 


Environmental 
Chombers 





strategy, Other officers on the staff are 
drawn from Continental Army Com 
mand, Office of the Deputy Chief of 
Staff for Logistics, Field Forces—but 
the majority are combat arm officers 

Patterson emphasized that the Army 
officers are a working part of the Agency 
ind not simply haison types Only five 
of the officers perform administrative 
staff functions; the remaining 32 are out 
working in the laboratories 

Feedback from these officers to the 
requirements branch of the Army Gen 
cral Staff is constant, formal and in 
formal. said Patterson. In addition to 
providing this much-needed feedback 
link between the development agency 


Kuerybody talks about reliability 
... here’s what Hallicraft 


done about tt: 


TS has » 


There is just one answer to reliability 
of guided missile components 

The answer is thorough, effective 
evaluation 

Here at Hallicrafters, Reliability 
Evaluation is a separate and self 
contained division —not an 
afterthought 

Hallicrafters new Reliability 
Evaluation Laboratory 
America’s most complete facilities for 


is one of 


environmental testing. Its specialized, 
highly trained staff devotes full 

time to your problems 

Equipment ts the very latest, much 
of it specially designed to provide the 
ulmost extremes of impact 
acceleration, vibration, temperature, 
altitude 
combination 


and humidity in intricate 


If you are engaged in guided missile 
development, the solution to some 
of your most pressing problems 


now is within reach 


We have pre wee o our Mid) 
a hrochure « his 1 detail 

Hallicrafterss feliahial / 
Laborator « for oday on 


pour « 


aivation 


hallicrafters 


Company 


Reliability Evaluation Division 
4401 West Fifth Avenue, ( hicaga, Illinois 








in whatever form it takes 


The imagination and engineering skills 
which created so many outstanding Pratt 
& Whitney Aircraft engines—from the de- 
pendable and efficient Wasp to the widely- 
used J-57 turbojet—are today pushing 
ahead in projects which can influence the 
whole future of aviation. 


Operating in the nose of this modified 
Douglas C-124 test bed aircraft, for ex- 
ample, is the Pratt & Whitney Aircraft T-57 
propeller turbine. A major advance in its 
field, the T-57 combines a power potential 
never before realized in a propeller turbine 
with many operating advantages for effi- 
cient, long-range flight. Power plants with 
these capabilities are required for giant 
aircraft still under development. 


MAIN OFFICE AND PLANT, EAST HARTFORD, CONNECTICUT - 
& Whitney Aircraft Co., lid.” 


In Canode: Canadien Pratt 


=, Sean 
- 


sey, 


Such achievements show Pratt & Whitney 
Aircraft's ability to develop the right kind 
of engine at the right time... whether 
piston engines, turbojets or turboprops— 
or entirely new engines of the future. 


Today, nearly every branch of theoretical 
and applied science is contributing to 
progress in aircraft propulsion at Pratt & 
Whitney Aircraft. Specialists in nuclear 
physics, advanced metallurgy and elec 
tronics, chemical engineering and many 
other fields—all have vital roles. Whatever 
form the future takes . . . in new principles 
of propulsion, new materials or new fuels 

.. Pratt & Whitney Aircraft is prepared to 
offer continued advancement in power 
plant design and production. 


i 





Portion of Eclipse-Pioneer's synchro calibration and test facility. 


WHY IT PAYS TO SHOP AT THE BENDIX “SUPERMARKET” 


— NATION’S LARGEST PRODUCER OF SYNCHROS 





SHAFT POSITION-TO-DIGITAL CONVERTERS 


In buying precision synchros, 
doesn’t it make a lot of sense 
to insist on getting exactly 
what you want, when you want 
it—and at minimum cost? 
Best way to be sure you get 
Eclipse-Pioneer Coded Commutator type shaft position-to- all three is to depend on the 
digital converters are miniature devices for converting Bendix “Supermarket” 
Analog information to Binary Digital form. Designed for 
Digital control systems, data processing equipment, 
telemetering applications, or computers. Especially suited ... are constantly turning out just about all types of synchros 


Our mass synchro production facilities . . . the nation’s largest 


to air-borne use imaginable. This means we can offer you immediate delivery of 
Specifications: most synchro types—and minimum cost on all synchro types, 


tedel 681.43 Medel G8-2-Al even for small quantity orders 


Type oviput 8 digit gray (Reflected 7 digit Natural Binary You can depend on the quality of Bendix synchros, too. They 
Binary Code) Code (double brush) 

Shatt resolution | part in 256 1 port in 128 will equal or exceed the accuracy of any other synchros 
Current rating | 015 amps. (max.) per digit .015 amps. (mox.) per digit made today. Sound reasons why you'll be ahead to rely on the 
with non inductive loading with non-inductive loading 

Shatt speed Max. continvovs input of | Max. continuous input of experience and mass-production facilities of Bendix 
150 revs. per minute 150 revs. per minute 

Input torque 0.2 ounce-inch (max.) 0.4 ounce-inch (max.) District Offices: Burbank, Calif, Dayton, Ohio, Seattle, Wosh 


Diemeter of unit 15/16 inch 15,16 inch Export Sales and Service: Bendix international Division, 205 £. 42nd St. New York 17.N. Y 











Eclipse-Pioneer Division 


Teterboro, N. J. 





md the requircments branch, the Army 
detachment serves to build up a pool 
of specially traimed officers to help in 
the integration of missiles into field 
SCrvice, 


ABMA Personnel 


One of the unusual aspects of the 
Agency is that every man in it from 
Medaris down was hand-picked because 
of his abilities. he officers are drawn 
pomarily from the Army's career man 
igement program. In some cases, a spc 
cific man wasn't available when needed 
because he had just been assigned some 
wherg. His file is tagged; when his next 
issignment is duc, he'll be heading for 
Huntsville 

Because of this kind of 
morale is high. ‘There is 
fessional relationship between the mul 
tary and civilan scientists working at 
ABMA because of mutual respect for 
Medaris’ own back 
ground includes large amounts of engi 
necring and field combat; he knows 
both sides of the 

\ large portion of the credit for the 
operation of the Agency must be placed 
directly on the force of his personality 
ind the strength of his technical knowl 


cdgc 


stafhing, 
a Close pro 


cach other's skills. 


missile com 


Ballistic History 
Army 


with ballistic mus 
iles started with feasibility studies im 
the summer of 1943. Guided 
program reached the firing stage in De 
cember, 1944, when “hardware Way 
fired by Jet Propulsion Laboratory 
About that time Ordnance Corps con 
tracted with the lectne Co 
to form Project Hermes. Early in 1945 
Gl personnel started moving through 
ientific areas with Ordnance 
intclhgence teams, 
essing the technical booty that was be 
hidden by the re 


Cxpe richice 


missile 


General 


German 
cxamining and a 


ng abandoned or 
treating Germans 

Ihev routed out 
ving in \ 
ites and shipped almost 100 complet 
rockets back to the U.S They 
down m mince shafts and abandoned 
vells to unearth documents and techui 
il files 

They rounded up the — scientist 
nd = techmcians who worked at 
Peenemuende onginally, and who liad 
noved that great installation piece by 
piece to the Bavarian redoubt. They 
vere shot at and spat at and cursed, 
but they shipped back the heart of the 
program, com 


DPs and 


stored near depot 


vagrants 


bod . 


went 


German ballistic missile 
plete with its peopl 
After some months spent establish 
ing the status of the Germans—who 
were wards of the Army first, and then 
pecial employes of the War Dept 
ind straightening out whether Stat 
Dept. or War Dept. had cognizance, 
they were offered cmployment with 
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Ordnance Corps at Ft. Bliss, Texas, do 
ing missile development 

The particular missile they developed 
there was known first as the Hermes I 
a two-stage missile based on the geom 
etry of the V-2 but with the warhead 
replaced by a second-stage ramyct-pow 
cred missile. GE was assigned the sup 
porting task—drafting fabrication 
services, as well as fining responsibility 


and 


Redstone Enters 


By June of 1950 the guided missik 
work at It. Bliss had outgrown its sand 
blasted site. The whole works was trans 
ferred to what had been a Chemical 
Corps plant in Huntsville, Ala, 


and re 


named the Ordnance Guided Missile 
Center. Later this was changed to the 
Guided Missile Development Division, 
Ordnance Missile Laboratones, and 
sponsibility. for the Hermes II was 
taken from GE and assigned to the Red 
stone Arsenal 

The ramyct-rocket idea was dropped 
ind the Redstone development division 
was directed in 195] by the Chief of 
Ordnance to begin development of an 
unproved missile, the Major, later called 
Redstone 

Between 1931 and late 1955, the Red 
tone program carried out its basic task: 
of research and development. The first 


test round was fired in August, 1953 at 
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Assembly Line Advantages Result From 
LAMINATED SHIMS OF LAMINUM 


Aircraft assembly specialists in plant after plant after plant tell 
us essentially the same story. ‘With Laminum we hold tolerances 
easily —as close as a thousandth,"’ ‘We save time.”’ *‘We cut coats.” 
All these assembly line advantages are yours with laminated 
shims of Laminum because . . . 
1. Laminum comes to you custom-cut to precise speci- 
fications. 
2. With all laminations securely bonded over their entire 
surfaces, Laminum looks and acts like Solid Metal. 
3. Yet Laminum p-e-e-l-s to size—quickly, easily and 
smoothly —for a precision fil right at the job. 
Then, with Laminum, you'll eliminate those costly extra opera- 
tions: no machining, no grinding, no stacking, no miking. 
And no grit between layers—ever! 


LAMINATED SHIM COMPANY, INC. 
Shim Headquarters since 1913 
5104 Union Street, Glenbrook, Connecticut 





pease 


with laminations of .003”’ 


-.- IN STAINLESS STEEL 
with laminations of .002” or .003” 


—also in Mild Steel and Brass. All 
the facts about LAMINUM are de- 
tailed and illustrated in this newly 
published Engineering Data File. 
Write for your copy. 


| 
I 
| 
| 
l 
I 
[an ALUMINUM 
| 
| 
| 
| 
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Economical Zuni Package 


Five-inch Navy Zuni rockets are carried, launched from same packing cases in which 
they are delivered from factory and stored. Pods are jettisoned after firing. Rockets, 
which cost $150 apiece, are replacement for World War Il High Velocity Altitude Rocket 
(HIVAR) Zuni is folding fin, solid-propellant missile designed for air to-ground and ait- 
to-air use. Closeup (below) shows folding fins, Rocket was developed by Naval Ordnance 


lest Station, China Lake, Calif. 


the Air Force Missile ‘Test Center, 
Cocoa, Fla. Spurred by the missiles 
performance during these tests, the 
Army made the decision to go mto an 
IRBMI program built around the nu 
cleus of Redstone’s missile development 
division 
Gen. Medaris was 
of organizing a new agency to handk 
manifold problems of ballistic mis 
for the Army, and ABMA was the 
ult. Work on the Redstone weapon 
ization and development of Jupiter 
progr Ihe only threat 
of a break came when the first news of 
thr Wilson directive brok othe 
Hluntsville area 
Ih tones had hardh ippearcd in 
Medan IS ned i 


lanfyving the problem. It wa 


issigned the job 


cd ons hedul 


i] paper before 
tutement 
ted on bulletm boards and passed 


from office to office 


It is credited with averting some of the 


vith routmeg slip 


or pani that alwavs results when 


decisions change the direction 
t scapons program 

hurl the followmg week Medaris 1 
cmphasized some of the points in the 
Wilson directive for the benefit of hi 
taff. Developmental work on the Jup 
iter will continue, he told them 

\fter all, this is not a new position 
for Army Ordnance,” he said We'v 


often made we pons for other service 
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j 
to shoot. We hav« 
ibout our customer.” 


Now only one hurdk 
1 project and Jupiter 


no predilections 


remains be 
tween Jupiter as 
is a program: The technical evaluation 
scheduled for this vear. At ABMA, 
they're confident that they will take 
that hurdle in their stridc 
Almost $14 milhon in- new construc 
being added for the Agency, 
which will eventually live on 3,000 acres 
of Redstone Arsenal's 40,000 

Now under construction for ABMA 
© Missile inspection and assembl 
hangar valued at $2.1 millon 
@Cuided missile test 
$1.2 milhon 
@ Structures fabrication Jaboratory ad 
dition valued at $1.1 millon 
© Computations laboratory 
51.463 million 

Contracts have been let for the stru 
tures and mechanics laboratory, a three 


tion 1s 


hop valued 


valued at 


story, four-im-one complex ‘consisting of 
mechanics unit, an 
office mectal 
lurgy and methods development unit 
ind a shop. Total value of the complex 

$4.25 million 

\ppros il is expected soon for the 
onstruction of other projects, ine luding 
i powcrplant test stand, a_ technical 


i structures and 
building, an cnginecring 


photo and video instrumentation lab 


and a surface-treatment facility 





Aircraft Fabrication 
HINGES on California 
Duplicating Co., fnc. 


California Duplicating Co., Inc., has just assumed 
the complete administration, including Sales and 
Production, of Aircraft Hinges, Inc. This means that 
Califorma Duplicating\is now capable of producing 
entire parts and assemblies, incorporating either 
standard or special hinges, for prime contractors 
For one-source reliability on aircraft part and assem 
bly problems, call California Duplicating today 


SPECIAL 
AIRCRAFT 
HINGES 


CALIFORNIA 
DUPLICATING 
co., inc. 

3248 UNION PACIFIC AVENUE 
LOS ANGELES, CALIFORNIA 
ANGELUS 8 2661 












SMALL JET ENGINES... 
CHAMPION WEIGHT LIFTERS 


An entirely new family of aircraft will evolve from a new family of small lightweight 

jet engines now under development at the Fairchild Engine Division. These new power- 

plants will feature incredibly high thrusts and great lifting power...yet will be so light 

they can easily be carried by two men. | 
Highly compact, with low frontal areas, the small jet engines will deliver thrust /weight } 

ratios starting at 8 to | with a long range potential of more than 10 to 1. They will be ) 

used in the high performance, lightweight trainers, interceptors, target drones, pilotless 

aircraft including missiles and intermediate class passenger and cargo jets of the nine- 

teen sixties. They will also be used to power fighters and utility cargo craft, executive 

aircraft... and will make jet Short Take Off and Landing (STOL) and Vertical Take 

Off and Landing (VTOL) aircraft practical. j 
The small jet engine may be used singly, in pairs and in clusters. It provides multi- 

engine reliability in aircraft of a size now wholly dependent on a single engine. The 

small jet engine will produce greater versatility and utility in airplanes of tomorrow. 





COMPARISON OF LIFTING CAPACITY OF POWER SYSTEMS 
How the new family of Fairchild Small Jet Engines 
compare with cther mechanical lifting systems. 





CONVENTIONAL 
PISTON-ROTOR 
ENGINE ASSY. 
(HELICOPTERS) 


TURBOPROP 
ENGINE 


CURRENT 
TURBOJETS 
CONVENTIONAL 
PISTON-PROP 
ENGINE 


SMALL 10 
TURBO JETS an 


TURBOROTOR 
ENGINE 


ASSY. 
(HELICOPTER) 


LARGE 
TURBO JETS 
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ame 
FAIRCHILD 
ENGINE DIVISION 


BEER PARK, LONG ISLAND, H. Y. 


A DIVISION OF FAIRCHILD ENGINE AND AIRPLANE CORPORATION 


e+e WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 





PROTECTS CONTROLS 
OF THE SUPER SABRE sors sive sa rg 


in North American F-100D produces emergency power for flight controls 


The Aeroproducts ram air-drive pump, 
mounted behind the cockpit of the 
USAF F-100D Super Sabre, produces 
sufficient hydraulic pressure for flight 
controls in case of either engine or 
hydraulic failure. 

This compact, lightweight unit is 
another good example of Aeroproducts’ 
extensive experience in designing and 
building essential aircraft components 
to meet specific customer requirements. 


Our background includes pioneer 
development of Turbo-Propellers, 
plus advanced designs of linear and 
rotary actuators for airplanes and 
missiles. 








If you’re on a team designing a new 
airplane, missile or power plant, you'll 
find Aeroproducts ready¢o work with 
Lightweight ram air pump is mounted Weighing only 15% pounds, the you on designs for actuators, pumps, 
behind cockpit. In emergencies, air Aecroproducts ram air pump produces generators and other accessories. 
from engine inlet ducts can be diverted sufficient hydraulic pressure for flight Write us on your company letterhead 
by the pilot to drive the turbine-pump. controls in case of cither engine or - 
. Ooi for brochures: “Aeroproducts Ram 
hydraulic failure. : —_— 
Air Accessories,” and “Actuators for 
Aircraft.” 


Aeroproducts FRx sisson or. 
68 
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X-7 Lands On 
Nose Spike 


Recovery and ground handling details for 
Lockheed X-7 ramjet test vehicle are shown 
in this sequence at Holloman AFB, N. M 
Before mounting under wing of B-29, the 
X-7 is mounted on caster-wheel dolly (top). 
Nose spike of vehicle is used for parachute 
assisted landing (left). ‘Technicians check 
components (right) before the vehicle is 
loaded into a truck (below). Vehicle is 
driven to supersonic speed by rocket booster 
(see cover), and ramjet cuts in when maxi 
mum acceleration is reached. X-7 is used to 
test the Marquardt 36 in. ramjet engines for 
Boeing Bomare (AW Aug. 6, p. 455). Lock 
heed built a drone version of the X-7, desig 
nated the OTS, which used a different and 
larger ‘Thiokol solid booster. This version 
was destroyed in crash at White Sands 


Cay 











BOAC Interested in 
Victor Civil Version 


London—British Overseas Airways 
Corp. is interested in a civil version of 
the Victor jet bomber. 

In his annual report to Handley Page 
stockholders, the company chairman, 
Sir Frederick Wlandley Page, said 
BOAC is talking about such a jet for 
use in the carly 1960s. He said it is a 
more advanced civil development of the 
Victor than the HP-97 jet transport 
offered to BOAC in 1952 

He did not give further details of 
the new project but commented that 


it was “unfortunate that such interest 
was not shown carlicr, for the country 
might well have saved the many mil 
lions of dollars BOAC is spending on 
American aircraft.” 

The HP-97 could have been in serv 
ice well before American jets if it had 
been ordered in 1952. He described it 
as a 100-passenger aircraft capable of 
non-stop operation between London 
and New York. 

Company is playing a “prominent” 
ile in the combined study of super 
some transports which has been under- 
taken by the British aircraft industry 
The chairman said Handley Page 1s 
studving supersonic flutter characteris 





AT'S SIMPLE MATHEMATICS 


Experienced Engineers 
Plus continyous 
Research and devel- 
opement equals 
the answer to 
your fan and 
blower problems 

Each Dean & 
Benson Blower 1s 
individually designed 
to meet your spec 
ified requirements 
with the maximum 
efficiency and 
lightest weight 

All units are 
tested for structure 
performance and 
sound per N.A.F.M., 
military and 
customer specifications 
to insure your 
satisfaction 





axial flow fans and blowers 


DEVELOPED AND PRODUCED 
FOR AIRCRAFT AND ELECTRONIC 
COOLING APPLICATIONS 


nesfAnint 











tics and making an analysis of the lft 
and drag of supersonic wings. 

The annual review also emphasized 
the firm’s work on boundary laver con 
trol. Proposals have been submitted to 
BOAC for long-range —laminar-flow 
transports. The report asserted that 
all-up weight of the Boeing B-52 could 
be reduced from 400,000 Ib. to 225, 
000 Ib. without sacrificing performance 
if laminar flow were used 


De Havilland Warns 
Against Fund Cuts 


London—Chairman of the de Havil 
land Aircraft Co. warned that large 
British defense cuts will place Britain's 
aircraft industry in a difficult position to 
compete with foreign manufacturers 

W. FE. Nixon, chairman of de Havil 
land Holdings, Ltd., said that the U.S 
industry has strong government back 
ing, with military orders making up 
nearly 90% of American industry's total 
sales 

very possible support must be given 
to British research and development 
cfforts and to new projects so that the 
madustry can continuc to share ili wil 
markets of the world, he said. 

In the group's annual report, the 
chairman disclosed that production of 
Venoms and Vampires for the RAP and 
Roval Navy has been cut back. Pro 
duction of Ghost and Goblin wt 
cngines is also declining. Advanced 
rocket engines in two forms, for takeoff 
ind for flight, are entering the produc 
to be what le 
new military 


tion installed in 
termed “a 
acraft 
hhight trials with the Spectre rocket 
Nixon said 


horth ot th 


stage 


gencration of 


cnginé already have begun 
Plight testing 1s to begm 


Gvron Jumor turbojet 


Government Explains 
Troubles With Hunter 


Nik. Vie and modi 


London—I unter 
fied Mk. TV aircraft compl 
requirements for operational us it 
altitude, Supply Minister Aubrey Jon 
told Commons 

engines on the \tk 
habl 
guns fired 
engines in Mk 
hebruary, two vears 
was first encountered 
said it was not considered 


to modify the Mk. 1 an 


with all 


land IV Hunt 
to stoppage when the 

hitting of modified 
IV aircraft began in 
after the troubk 


crs WCTC 
Wwcecr'e 


Jones 
worthwhile 
craft 

Phe mumister was asked when it was 
first found that the clevator controls 
of the Hunter were not cftective at a 
certain speed, when the modification 
of a moving tailplane was first decided 
upon, When this modification was 
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—smoothly, con 
and with extre icy! 


The pappet type helium relief valve, illustrated 
* Melow, regulates a missile’s fuel tank pres- 
sure at 33 PSIG + 1 PSIG at flows from 0 to 1.5 
ibs/sec. 
An integral check valve permits flow of am- 
bient air into the fuel tank if internal pressures 
fall below ambient. 
Also provided is an integral override mech- 
anism—controlled by a solenoid valve—which 
utilizes an external source of air at 400 PSI to 
open the valve for vent purposes during filling. 


This versatile valve can be adjusted for other 
operating pressures by simply resetting the 
calibration of the pilot sense unit. 


PERFORMANCE 


TEMPERATURE 65 F to + 160 F fluid and ambient. 


ELECTRICAL POWER REQ. FOR SOLENOID OVER 
RIDE VALVE: 18-30vdc (1 amp, 30v at 78 F) 


SERVICE FLUID: Nitrogen, helium, or kerosene vapor 


PRESSURE: *33 PSIG + 1 PSIG operation pressure, 
50 PSIG proof pressure, 66 PSIG burst pressure. 


TUBE SIZE: 2 5/32 DIA 
WEIGHT: 3.8 Ibs 
*Any desired pressure under 40 PSIG can be furnished 


b on 4 
SEND THIS COUPON FOR COMPLETE INFORMATION 


WM. R. WHITTAKER CO., LTD. DEPT. 356 
915 N. CITRUS AVE. « LOS ANGELES 38, CALIF. 
Gentiemen: Please send me further information on Pressure ac 
tuated Poppet Relief 2 5/32 port size valve, P/N120545. 

Name 

Company 

Address 
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FASTENER PROBLEM 















































How important is weight ? 


Everyone admits weight reduction is an important consideration in all aircraft 
fastener applications. But is it all-important? In the final analysis don’t you al- 
ways also stop to consider whether it is as significant as greater strength and 
higher performance? Or if you can afford a small weight penalty to achieve a 
cost saving?’ 

SOLUTION: 

No matter what your considered conclusion is, the ESNA line offers a fastener 
for your requirements, For example, here are three basic hex nut types—each of 
which offers its own particular advantages: 

A. Lowest in cost and with an extra high strength-safety factor are the steel 
parts with nylon inserts (Type NM), a standard of the aircraft industry 
for over 20 years. These offer the widest range of sizes and application 
capabilities of any self-locking fastener, (Temp. to 250°.) 

The lightest of any self-locking hex nuts are the high-strength aluminum 
nuts in the blue-dyed “J” line (Types MJ, NAJ). They also meet the 
full AN tensile requirements, (Temp. to 250°.) 

. For close clearance, low height applications where full AN strength is 
desired, the new ESNA LHTE-TM line of lightweight all-steel nuts is 
recommended, Designed to NAS 679 drawing for low height nuts they 
meet MIL-N-25027 performance standards. They also conform to 
AN364 thin nut heights and tensile requirements for full-height AN363 
and AN365 parts. (Temp, to 550 F.) 

SNA can supply you with the lightest, the most versatile and economical or the 
highest temperature self-locking nuts available. To select the fastener that best 
meets all your important requirements, send for complete information today. 


MAIL COUPON FOR DESIGN INFORMATION 


I 
l 
J 


Dept. N31-425, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 
Please send me the following free fastener information: 


[] Elastic Stop Nut bulletin [] Here is a drawing of our product. 
What self-locking fastener would 
{| Drawings for Types M, MJ, LHTM you suggest? 


Neme_ Se ee . —— 
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cftecicd, and whether he is satisfied 
that the modified controls are as cffec- 
tive as those fitted on the North Amer 
ican V°-56 “seven or cight years ago.” 

He replied that the clevator control 
was first reported as having “certain 
shortcomings” in January, 1953. It 
was decided in June of that vear to 
proceed with the design of a fiving 
tail. Virst fully modified aircraft from 
new production will be delivered in 
June of this year 

“The aircraft as modified will be 4 
more advanced and more powerful a 
craft than the F-86,”" he asserted. “Uh 
Mk. VI now coming forward is opera 
tionally serviceable. 

“Insofar as we are behind in the field 
of fighter aircraft, it is because we were 
more reluctant than the Americans to 
hazard men and lives in experimenting 
in supersonic flight.” 


HDM 105 Transport 
“Ne “Be 
Makes First Flight 

London—lirst flight of the HDM 
105 experimental light transport with 
high-lift wing was made last week. 

The twin-engined aircraft is ar 
sult of collaboration between British 
designers FF. G. Miles, Ltd., and the 
Societe des Avions Hurel Dubois. ‘Vhe 
long, narrow wings supported by special 
lifting struts arc expected to give good 
performance at low cost. 

A joint company has been formed 
to produce improved Versions of the 
prototvpe. Plans include IIDM_ 106, 
a 16-passenger transport designed for 
small field operation. ‘The firm esti 
mates it wonld enable fares on short 
routes to be reduced by one-third. 

Also in the future is the HDMI 107 
turboprop-powered military assauit 
transport 

The company also disclosed plans for 
entering the air transport business 
It has applied to Air ‘Transport Ad 
visory Council for licenses: to operate 
scasonal scheduled passenger, freight 
and mail services from the British 
South Coast to the Channel Islands ‘and 
the French Coast 

Handley Page Marathon and de Hay 
Nand Heron four-cngined airliners ar 
planned initially for the service 


Breguet Twin Jet Fighter 
Is Flown for First Time 

Breguct twin jet lightweight support 
fighter 1100 made first flight at Istres 
lest Center. Powered by two Turbo 
meca Gabizo turbojets cach developing 
2,400 Ib. thrust, aircraft is constructed 
entirely of bonded material, NATO ver 
sion of the aircraft is being equipped 
with Bristol Orpheus engine. Second 
= pe of twin jet version is destined 
or use in Naval carrier operation. 
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FUSELAGE LENGTH 


WING SPAN 
110 FT. 


82 FT. 


CARGO AREA 
4200 CU. FT 





POWERED BY TWO R 3350-89A 
WRIGHT TURBO-COMPOUND ENGINES 














The first Pantobase BLC transport 


The usefulness of military transport 
aircraft has been extensively increased with 
the introduction of the Stroukoff C-134. Pro 
duced for the United States Air Force this 
rugged heavyweight requires extremely 
short take-off and landing runs and can oper- 
ate from any surface—land, sand, ice, water, 
etc. Advanced airframe design has been 


combined with Stroukoff Pantobase and 
sjoundary Layer Control Systems to produce 
a new type of aircraft equipped for a variety 
of assault and logistic missions requiring 
operation without the limitation of conven 
tional runways 

The Stroukoff C-134 is destined for an 
important role in modern military strategy 


Interesting opportunities for qualified engineers in many fields exiat at Stroukoff 








ACCESSIBILITY to I'S3 and drive system is aided by external mount- O1L COOLER and tank (left) serve gas turbine; larger cooler and 
ing. Engine cowl (removed) can be pivoted aside about quick-release its tank, on other side, serve transmission. Fairings are removed. 
pins or entirely dismounted. Stainless steel engine supports transfer Belt-driven axial-flow fan beneath pylons forces air into plenum 
loads to twin tail booms. “Lip” on exhaust deflects gases. chamber beneath coolers. Cooling air is exhausted via gill openings. 


Two Turbine Versions of HOK-1 Offered 


New York—Strong cffort to obtain 
military contracts from U.S. and Cana 
Kaman K-600-4 Performance dian military services for two new tur 
bine-powered versions of the HOK-1 
(Powerplants. . . . . . +» +2 Blackburn Turmo) helicopter is being made by Kaman Au 





3,000-Ib. craft Corp., Bloomfield, Conn. 

If commercial interest develops in 
these models, Kaman will undertake 
Givil Acronautics Administration cer 
tification of them, but military orders 
ire first priority, a company spokesman 
told Aviation Week. 

Both types are modified versions of 
the piston-powered HOK-1, which has 
Empty weight (ib.) 955 3,955 , been in production since 1952. Some 
Gross weight (ib.) 295 50-60 HOK-Is are in service and con- 
tracts call for output continuing until 
Standard Day Performance 1959. New models being developed 

Vertical climb (@ sea level (fpm.)' 960 460 a “are: 

Vertical climb ( sea level (fpm.)’ 360 © K-600-3 powered by a single Lycom- 

Absolute hovering ceiling (ft.)' . 200 000 ing ‘153 free turbine, which Kaman has 

Absolute hovering ceiling (ft.)’ 000 , 200 been testing since last September. ‘To 

Menlmum dimb @ sea level (fpm.)! .350 ’ date the K-600-3 has completed more 

Maximum climb @ sea level (fpm.)* 986 than 80 hr. of operating time including 

Service ceiling (ft.) , 200 , 600 ’ 50 hr. of ticdown test and 30 hr. of 

Speed @ sea level (kt.) 101 99.3 flight time during which it has attamed 

Speed @ altitude (kt. ft.) 8 000 . speeds up to 115 kt. and been to 

Range ( sea level (naut. mi.)' 177 5 000-ft. altitudes. 

Senge @ sve level novi. al)! m0 e K-600-4, another version of — the 

Cruise speed (kt.)’ 92 9 HOK-1, is still in the engine r stag 

: gineering stage; 

Cruise speed (kt.)' 80 77 project calls for installation of two 

Endurance ( seq level (hr.)’ 2.47 2.34 British-built Blackburn & General Air 

Endurance ( sea level (hr.)' craft ‘Turmo 600 turbines. Kaman has 
Cruise speed (kt.)’ 43 44 purchased two of these powerplants and 
Cruise speed (kt.)' 43 44 is busy on the drawing boards develop- 
ing the conversion. Paper studies of the 
Furmo 600-powered HOK-1 have been 
submitted to U. S. and Canadian mili- 
tary authorities 

Of the two projects the twin ‘Turmo 


2-Place 5-Place Cargo Carrier 
Useful load (Ib.) 1,800 2.340 3,770 
Crew 200 200 200 
Passengers 200 740 
Cargo ,000 
Fuel 300 300 470 
Miscellaneous 100 100 100 


‘Normal power: 600 hp. * Military power: 720 hp. ‘Two-engine operation. 
‘ One-engine operation. 
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TURBINE inlet screen and firewall (back- 
giound), drive shaft, rotor disk brake, tur- 
bine/transmission speed reduction unit and 
generator blast tube. 


' 
| 


eye | 
to Militar EXTERNAL cargo hook can handle loads too awkward to stow in K-600-3 cabin via clam 
y shell doors, ‘The K-600-3 is a modified version of Kaman's HOK-1, built for Navy. 





K-600-4 will probably be of greatest 
interest to commercial operators because 3 

of its single-engine operating character Kaman K-600- Performance 
— — a 74). — ms (Powerplant 1 Lycoming T53)* 

its 15U0-hr. Ai cgistration Board cer 3.000-Ib 


tification tests in England and is pro 2-Ploce S-Place Cargo Corrier 

duction, Kaman told AVIATION W EEK. Useful load (Ib.) 1.800 2.340 3.770 
Data relating to power developed by Cron 400 400 

the twin Turmo has been brought in Passengers 540 

line with the [53 to provide ready com- Cargo 

parison. ‘Twin ‘Turmo maximum power Fuel 300 

is 900 hp.; continuous rating is 800 hp. Miscollencous 100 

Actual derated powers for installation Empty weight (ib.) 780 

in the HOK were not available at this Gross weight (ib.) 

writing; they probably will be higher Standard Day Performance 

than derated ratings of the T53, ac Vertical dimb @ sea level (fpm.)’ 

cording to Kaman. Vertical dimb @ sea level (fpm.)’ 
Preliminary analysis indicates that Maximum dimb @ sea level (fpm.)' 

the K-600-4 cargo carrier will have Maximum dimb @ sea level (fpm.)? 

direct operating costs of $1.37/ton-mile Maximum speed (kt.) 

With a pilot and seven passengers, seat Absolute hovering ceiling (ft.)' 500 

mile costs are estimated at 18 cents. Absolute hovering ceiling (ft.) 700 
Immediate gain from the switch from Service ceiling (ft.) 000 

P&W R1340 piston engine to turbine Range (naut. mi.) 250 

nstallation is a jump in seating capacity Endurance (hr.) 36 

from five to eight persons or 3,000 Ib. Military Hot Day Performance 

f cargo, made possible by approximate Hovering out of ground effect (ft.) 9 5,000 

loubling of usable cabin area to 170 Hovering out of ground effect (ft.)’ 10 6,000 

u. ft ‘Turbine installation is external, *Lycoming 153 is rated at 825 hp. (military) and 770 hp. (continuous). For K-600-3 
bove the cabin ‘The piston engine ts installation ratings are 600 hp. (maximum continuous) and 720 hp. (military) 

nstalled at the rear of the cabin in | Maximum continuous power. * Military power 

ternally, with access to the latter by 
cans of vertically split clam-shell doors 

Doors are retained in the turbine proj actuates pitch stick and it also main Comparative analysis of K-600 
ts to provide case of loading tains rotor rpm. at the constant speed (HOK-1) specifications with its turbine 
Pilot operating procedures arc cased _ pre-selected by the pilot powered | sisterships empty weight of 
nsiderably with the turbine engines Maintenance also is cased because of — the K-600 is 4,040 Ib.; of the K-600-3, 

\ turbine power control system (gov the engine’s external mounting. In 3,780 and of the K-600-4, 3,955. Maxi 
nor) automatically provides proper addition, the 153 being a free turbine, mum gross weight of the K-600 is 6,800 
wwer demanded by the pilot when he no weighty clutch system is required lb.; the turbine-powered model maxi- 
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In the Aircraft Industry... 


Solar is 
Synonymous 
with 

Stainless Steel 





EXPERIENCE Solar has more experience in 


building airframe and engine components of stainless 
steels, titanium, and other advanced metals and 
high alloys than any other company in the world. 


DESIGN 
Solar can greatly assist you in the design 
of components and assemblies to be built of high 
alloys— because of Solar’s intimate knowledge of the 
problems and possibilities of these special metals 


DEVELOPMENT 
Solar is being asked to undertake 
more and more basic development projects 
in association with other companies — because 
of Solar’s unique skills with advanced 
metals and their engineering. 


MANUFACTURE 
Two large plants-offer strategic 
dispersion with integrated, experienced management. 
Solar’s production record 1s unmatched for quality, 
service, dependability, and prompt delivery. 


FOR MORE INFORMATION ABOUT SOLAR’S CAPABILITIES, WRITE 
DEPT. C-152, SOLAR AIRCRAFT CO., SAN DIEGO 12, CALIFORNIA, 


SOLAR ae 


AIRCRAFT COMPANY DES MOINES 





Designers, Developers and Manufacturers + Gas Turbines + Aircraft and Missile Comp Hiows * Controls * Coatings « Metal Alloy Products 
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EIGHT MEN, including pilot, squeeze into 
enlarged cabin area of ‘Turbocopter. Removal 
of piston engine gives needed room. 


mum gross is given as 7,725 lb. Verti 
cal rate of climb for the K-600 at 5,800 
Ib. is 800 fpm.; at 6,800 Ib. it is 100 
fpm. For the K-600-3, vertical rate of 
climb at 7,550 Ib. is 300 fpm. at mili 
tary power. Maximum rate of climb 
of the piston K-600 is 700 fpm.; for 
the 153 powered K-600-3, maximum 
climb rate is 1,080 fpm. at top gross 


weight 


s 
Maximum speed at sea level for the 


K-600 is 90 kt.; turbine versions have 
4’ maximum speed of approximately 96 
kt. at about 7,700 Ib. Maximum useful 
load of the piston K-600 is 2,760 Ib, 


for the turbine-powered versions it is 
3,770 Ib. 

HOK-1 with T53 currently installed 
is operated by Kaman on a bailment 
contract from Navy, to provide flight 
development on the powerplant, which 
is a U. S. Army project under direction 
of the U. S. Air Force Power Plant 
Laboratory. Turbine HOK-1 is sched 
uled to be delivered to Lycoming-Conn 
in about a month for a 100-hr. test 

Kaman has provided additional com- 
pany funds to develop the 153 testbed 
installation into a prototype of a tur 
bine-powered “in being” helicopter 


Surface Protection Needed 
in Jet Molybdenum 


Suitable surface protection and bet- 
ter joining methods are the priumary 
necds for utilizing molybdenum in 
ject engines, R. ‘T. Begley, Aviation Gas 
lurbine Div., Westinghouse Corp., 
told the Socicty of Automotive Engi 
necrs Acronautical Meeting 

“Encouraging” results were obtained 
from a number of shect metal turbine 
nozzle vanes fabricated from Inconel 
clad .3% Cb-molvbdenum alloy, Begles 
said. The sheet was clad on both sides 
and fabricated by stretch-forming 

No particular difficulty was encoun 
tered with the forming operation when 
the metal was heated to 600-8001 
The trailing edge of the vane was 


Cornell Tests Bomb Drops 


troboscopic photo shows trajectory of a 1,000 general purpose bomb after release from 
bomb bay (upper left) of a model aircraft mounted in Cornell Aeronautical Laboratory's 
\lach 1.3 wind tunnel. Bomb drops in Cornell Aeronautical Laboratory's Mach 1.3 wind 
mel are helping solve bomb bay acrodynamic configuration problems before they delay 


crational usefulness of new USAF fighters and bombers, according to C.A.1 


engmecr 


Ibert Schwartzapfel. While it is simple to predict a bomb’s trajectory once it has passed 
ough the turbulent region near the bomb bay, the turbulent region may cause the 


mb to tumble and spin (they have even flipped back into the bomb bay). 


So far 


\.L.’s model bomb drops have been limited to sonic tunnel flows, but future runs will 


iulate high performance aircraft making supersonic drops, 
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ELECTRONIC 
ENGINEERS 





ft 

Here is an excellent opportunity 
for a challenging career with 
Fairchild working on a new 
U.S. Air Force Missile. 
Immediate openings exist for 
experienced and qualified elec- 
tronic engineering specialists in 
these challenging categories 


SERVO MECHANISM 
DESIGN 


ANTENNA 
DESIGN 


SYSTEMS 





DATA ANALYSIS 
RADIO COMMAND 


RADAR 
SYSTEMS ANALYSIS 


Write today to: 
CHIEF ENGINEER 
P.O. BOX 134 


a 
FAIRCHILD 


AIRCRAFT DIVISION © HAGERSTOWN 10, MARYLAND 


& OlviSiOm OF FAIRCHILD ENGINE AND AIRPLANE CORPORATION 











Advanced Systems Engineering for Commercial Flight by Honeywell Aero 


For three new 
American Jet Transports-— 
Transistorized Fuel Gage 


by Honeywell 


oom America’s first three jet transports, now in rush production, 
will be shortening flying time to points all over the globe 

And Honeywell Aero is proud that these planes will carry a Honeywell 
Transistorized Fuel Gage—the most accurate, the most reliable fuel gage 
available today. 

This new fuel gage retains the pinpoint accuracy of the famous Honeywell 
electron-tube gage. It can measure any fuel load to within two percent, 
and has these added advantages: less weight and bulk, a smaller power 
requirement, greater ruggedness, longer life. 

For these reasons, the Honeywell Transistorized Fuel Gage was a logical 
choice for the Boeing 707, the Douglas DC-8, the Lockheed Electra. 

The transistorized fuel gage is another Honeywell ‘first’ —made possible by 
Honeywell's development of the power transistor. 

For more detailed information on the new Honeywell Transistorized Gage 
and its applications in both commercial and military aircraft, write to 
Dept. AW4-155, Mail Station 661, 2600 Ridgway Road, 
Minneapolis 13, Minnesota, 


Honeywell 
Aeronautical Division HI 





= 
- 


i ; ape PS r 
Douglas DC-8. Pan American, Panagra and Eastern Airlines ha 
Honeywell's Transistorized Fuel Gage. Deliveries are to begin in 1959 








Boeing 707 Stratoliner. 144 of these turbojet — have been ordered by 16 different airlines, with 


deliver cheduled for 1957 « 1d 1958 The "07 will be equ pped uth Hor ) cell Transistorized Fuel G ive. 


Lockheed Flectra. 8 different airlines have placed ¢ rders for a total l3lofl 
with deliveries to start late in 1958, The Electras will be equipped u ith Honeywell's T 








ENGINEERS AT ROHR 


CARRY THE BALL 


Production design engineers at Rohr will tell you there's 
no time for aimless wandering with blueprints. Every 
man on the Rohr team knows his job, and benefits 
directly from doing it well. 


Rohr, world leader in production of power packages, 
builds major components for most of America’s leading 
air frame manufacturers. Rohr’s contract backlog of 
$223,000,000 (nearly 40% commercial) calls for 
immediate expansion of personnel and facilities. Per- 
sonal advantages are exceptional, recognition is fast, and 
permanence is assured. 

Your opportunity at Rohr plus Southern California's 
all-year sunshine offer you and your family the happy 
living you seck. If you are an experienced aircraft design 
engineer, enclose resume to J. L. Hobel, Industrial 


Relations Manager, Dept. 39 


WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


CHULA VISTA, CALIFORNIA 


Alse plants in Riverside, Californie « Winder, Georgia « Avburn, Washington 








jomed by brazing with Ni-Cr-B alloy 
and the molybdenum at the exposed 
top and bottom edges of the vanc 
was protected by applying a thin layer 
of the same brazing alloy to each end 

Thermal shock, endurance and sand 
crrosion tests were run on these vanes 
installed in a conventional first stage 
turbine nozzle. During the tests peak 
temperatures of 2,000F were encount 
ered, with the average gas temperature 
at vane locations 1,800I 

Though cracks did appear at the 
brazed trailing edge joints, Begley said 
that the resulting oxidation of th 
molybdenum base was not excessive 


Landing Aids Advocated 
For Good Weather Too 


Use of automatic landing aids in 
good weather as well as bad was advo 
cated by Brig. Gen. Joseph D. Caldara 
director of USAF flight safety research 
at the Socicty of Automotive Engincers’ 
Acronautical meeting. Landing acci 
dents account for 45% of all major Air 
Force flying mishaps, he said, and th: 
majority of these occur during normal 
landings in good weather 

Increased landing speeds, and the 
difficulty of handling high performanc« 
planes at low speed are not the onl 
factors causing trouble in jet landing 

Che pilot’s depth preception is ad 
versely affected after a long flight at 
high altitude where he is removed from 
normal distance references. ‘This 1s be 
lieved to contribute to the number of 
over- and under-shoots the Centur 
Series fighter pilots make on landing 

The Air Force is studying Bell's new 
automatic system and other proposed 
and existing automatic landing svstem 
in an effort to ease this problem 


Aerojet Runs Test 
On Thrust Reverser 

Los Angeles—Acroject General Corp 
has successful tested it \cr 


thrust-reverser on an Allison 
cng in Phe thrust-reverser 


veloped by Acroyet General under | 
cense from the French finn SNECMA 

lest on the J71] involved 170 hour 
of runs. Maximum reverse thrust, the 
tests showed, could be obtained iv 


ibout 34 seconds 
With modifications, the thrust 1 
verscr could be adapted to other jet 


Vertical Lift Research 
Craft Makes First Flight 


Short SC.1 vertical lift research air 
craft made its first flight last week at 
Boscombe Down, lasting a quarter of 
an hour. Series of flight tests will pre 
cede any attempt to convert from for 
ward to hovering flight or to take off 
vertically. 
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ST. LAWRENCE OR RIO GRANDE Fss0 is there ...at 600 
airports from Maine to Texas! Even business trips are pleasure trips - 

when you make a habit of putting down where there’s an Esso Aviation 
Dealer. They’re world-famous for their fine service (and, of course, for 


their fine Esso fuels and lubricants too!) And here's a smart tip: get an 
Esso Aviation Credit Card. It’s your passport to charge-account con- 
venience with any Esso Aviation Dealer. Lets you charge gasoline, oil and 
lubrication plus tire and battery service, landing fees, overnight in-transit 
storage and minor emergency repairs. 





FREE TO PILOTS! For your free copy 
of “You and Instruments” by Col 
Duckworth, packed with important 
information, be sure to see your 
nearest Esso Aviation Dealer. 











COMPLETE DESIGN FLEXIBILITY 





WITH EVERY TYPE OF 


SHOCK ABSORPTION 








Any aircraft landing gear requirement you have 
can be solved by Cleveland Pneumatic. The gear 
can be designed around a conventional AEROL, a 
new-type high-pressure AEROL, or a Cleveland 
Pneumatic liquid spring. We engineer and produce 
all three types of shock absorbers 

If space aboard is extra-tight, the small-cubage 
Cleveland Pneumatic liquid spring gives you the 
greatest shock absorption in the smallest package 
Static pressures as high as 20,000 psi can be used 

Another weight- and space-saver is the high- 
pressure AEROL. It was developed by Cleveland 
Pneumatic to operate at 5,000 psi static pressure 


TOOL COMPANY e« 


LAND | 


NEUMATIC 





with special CPT pressure seals. (lests were suc- 
cessful up to 8,000 psi static.) 

Tell us your landing gear requirements at the 
start. Cleveland Pneumatic designs and builds all 
types of landing gear, recommends the type best 
for your service needs 





Write for the 8-page technical 
booklet which describes the princi- 
ple of the liquid spring. Ask for 
“Booklet LS-10° 














SLEVELAND PHEUMATIC 


CLEVELAND 6, OHIO 





















= LIQUID SPRING ON 
LOCKHEED F-104 PROVIDES 
MAXIMUM IMPACT 
ABSORPTION IN LEAST SPACE 












THREE PRESSURE-RANGES 
OF AEROLS SHOW BENEFITS 
OF HIGH PRESSURE 





Weight with Oil: . . woigns with OW: 
. S03 lbs 96 ibs a 44 ibs 
Piston O. x “* Piston 0.0, = 
7.50 4.75 in. 
Static Inflation 


Pressure 6010 psi. 











bearings in a hurry 


ROLLWAY 


BEARINGS 


ROLLWAY BEARING COMPANY, INC 
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GE to Put Accessory Department 


Under Weapons System Concept 


By Robert Cushman 


Lyon, Mass.—Gencral Electric's Ai 
ciaft Accessory ‘Turbine Dept. is alter 
ing its engineering and sales techniques 
to fit the weapons system concept ot 
USAF and Navy. 

USA's weapons systems philosophy 
has been well illustrated on the air 
trame level by Convair’s B-58 weapons 
\stem 

It is making its full nmpact felt upon 
the subsystem level, as evidenced by 
GE management policy change 


Sold Separately 


In effect, GE is gathering up the 
bits and pieces it has been selling sepa 
itcly and wrapping them up on one 
package designed to be attractive to the 
irge Weapons system prime contractors. 

Gencral Electric soon expects to be 
in a Strong position to bid on complete 
urborne accessory power systems The 
lurbine Department has formed the 
nucleus of a new group of systems 
ngineers who will provide the tech- 
nical know-how. ‘The department has 
backed up this group by integrating 
the hydraulic drive section, Schenectady, 
N. Y., formerly part of the Aircraft 
Products Dept., with the AAT Depart 
nent’s pneumatic drives. The AAT 
Department probably will be renamed 
to cover its broadened scope. 

Because this new 25 man_ systems 
group now will be working for both 
GE's pneumatic and hydraulic drive 
uterests, airframe and missile manu- 
facturcrs will for the first time be 
iffered a comparison of these two 
ompctitive drives, according to Walter 
C. O'Connell, general manager, ATT 
Dept. 


Current Production 


The Turbme Department currently 

making pneumatic alternator drives 
for the Bocing B-52 auviliary power 
\stem. ‘The constant speed hydraulic 
ection has been supplying hvdraulic 
drives for the generators on the Douglas 
\4D Skvhawk. 

Chicf Engineer Irving Kalikow and 
Sales Engineer Richard McManus, of 
the Aircraft Accessory ‘Turbine Depart 
ment, explained some of the system 
considerations: 

Pilot from his cramped quarters needs 
control energy capable of being applied 
it the many remote locations about the 
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This is usually im the form of 
hvdraulic or wired clectrical 


urcratt 
piped 
cnergy. 

In the case of a missile, the clectrom 
guidance not only needs energy for the 
corresponding remotcly located func 
tions, but needs power to run itself. In 
addition, most moder aircraft use clec 
trical power in the form of precisely 
controlled alternating current. Alternat 
ing current permits transformers and, if 
accurately controlled, can be used as 1 
time standard for navigation and other 
devices. 

Most piloted aircraft use the maim 
propulsive plant as the initial source of 
iccessory system cnergy. Unfortunately, 
the loads and speeds needed for propul 
sion do not coimcide with the 
and constant speed needed for accessors 
svstcms 

This is particularly truce m= land 
ing, where the engine is idled back 
but a good portion of the control power 
is still needed. 

In missiles, accessory powcr 1s still 
needed after rocket burnout, at which 
time the missile is very likely to be be 
yond the carth’s atmosphere so that ram 


loads 


ur cannot be used. In this case mde 


pendent power sources are obviously 
mandatory 

Kalikow would not be surprised to 
sce independent power sources used m 
larger aircraft, bor example, he = said 
that im planes of the B-52 catagory and 
larger the power demands are becoming 
such that a 158 turboshaft engine (also 
mad by GI) in Laven) just for powel 
ing the accessor powe! would not be 
Since it would be run 
ning at constant speed, part of the 


out of order 


power delivery problem, that of deliver 
ing constant frequency power from a 
varving specd source—would be clin 


nated 


Drive Comparison 


\t the present time, however, most of 
the competition remains between pneu 
matic drives which use main cngin 
compressor bleed ai and hudrauhic svs 
tems driven off the maim rotor 

\ccording to studies made by AAT 
pneumatic systems are best for pod 
mounted engines in planes with short 
missions, for turboprops where the pro 
peller reduction gearmg doesn't leave 
much ypace for direct drives, or for 
ramyets where there is no source of mie 
chanical powe! 

livdrauhec direct drives are best for 
long range aircraft because of their in 
herently higher cfhoiency, for engines 
which are sensitive to compressor bleed 


ing, for burned engine configurations 


oo 





Martin Models P6M Line 


Scale model of P6M SeaMaster was used by Glenn L. Martin Co., to give plant personne! 
quick familiarization with the overall manufacturing process for the Navy seaplane. Modcl 
was used as guide to establish the actual production line. 








ScoLel Presents 


The World's SAFEST...SIMPLEST... 
Training Aid 


MOST VERSATILE Testing 


THE SCOTT MODEL SC-6 
HELMET AND PRESSURE 


Developed in cooperation with U.S. Air Force this new Scott 
Model SC-6 Test Console rept gene“ all features which 
physiologists, medical officers an 


suit functional testing. 


The Scott Test Console can be operated to automatically 
maintain the proper ratio of breathin; 


ce, 
\" Py 


SCOTT AVIATION 


Kit Kitt 


engineers have agreed on, 
as necessary for safe, thorough, preflight helmet and pressure 


1 AN¢ 1ht 


. We! ” 
< Se 


,, 


5 2): Ec tteg 


rot 


‘ bite i ¢ 


HIGH ALTITUDE 
SUIT CONSOLE 


pressure to applied suit pressure or it can be operated 
manually to demonstrate the effects of unbalanced pressures. 


Wherever the USAF partial pressure suit is used, a Scott 
Test Console is needed for initial training and periodic 
indoctrination. It provides a means for determining whether 
each man is physiologically capable of adapting to high 
positive pressure conditions. 


Write for Complete Information 


CORP. 





where they don't add to the frontal 
area, and for weapon systems which 
have high electrical loads. 

One of the goals of the new group at 
Lynn is to an the general power 
take off problem in a general purpose 
IBM 704 computer so that, when the 
sales department brings in an airframe 
manufacturer's requirements, the group 
can grind the special case into the com 
puter and in a short order come up with 
the power system that looks best. 

lor the time being this new group 
will restrict itself to supplying acccs- 
sory power as far as the distribution 
bus. However, the AAT Dept. has other 
products which could be phased into 
more claborate system studics in the 
future. ‘They have been working on a 
line of cartridge-turbine actuators, which 
out of a very compact package can sup 
ply bursts of very high horsepower 
rom a 54 oz. package they can produce 
20 hp.; from a 24 Ib. package they can 
produce 250 hp 

AAT also has pneumatic 
ind turbopumps for ducl and hydraulic 


actuators 


powcr 

GE im its Direct Current Motor 
nd Generator Dept., Erie, Pa., makes 
ic. alternators, though the alternators 
used on the B-52 are being made by 
Westinghouse 

Although, with these 
lines and certain clectncal control units 
vhich are made in GE's Waynesboro 
Va.., plant, GE would ippear to have 
the complete m-house capability to sup 


three product 


ply all of any system it subcontracts, 
O'Connell says that there is no inten 
tion that GE will trv to make all of 
the components. For example, he said, 
GE will continue to encourage firms 
like Pesco Products, a division of Borg 
Warner which specializes in pumps, to 
supply pumps. 

O'Connell strongly feels that tend 
ency of a large supplicr under the weap 
on systems concept to try to make every 
thing under his own roof will only prove 
poor business in the long run. In this 
respect his advice to the smaller firms 
is to pay closer attention to the per 
formance gaps complained about by 
the larger firms and aim at providing 
special items for these gaps 

O'Connell thinks that. the 
the parts supplicr who relies on price 
competition with shelf items are limited 


New York Airport 
Passengers Increase 
New York—Thiee of the 
politan area airports operated by the 
Port of New York Authonty handled 
12,109,583 passengers in 1956, an in 
11.6% 1955 total 
urport handled 5,403,239 
of the passengers, New York Interna 
tional 4,490,050, Newark 2,183,256 
I cterboro, not served by scheduled car 
ners, had 222,187 plane movements, 


davs of 


four metro 


CTCASC ot OVCT th 


LaGuardia 


moved at the 
than 323 million Ib., up 


Aw cargo urports to 


taled morc 


TWA Overhaul Base Progress 


Trans World Airline’ new $25 million overhaul base near Kansas City 
Engine overhe :} building, lower major structure in picture, 
Hangar is still under construction. 


summer 1957 completion. 


is already in use by the airline. 


is scheduled for 


Base is located on 


Platte County's Mid Continent International Airport, 15 mi. northwest of Kansas City 
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MISSILE | 
PRODUCTS / 


» MAXSON 


; 
‘ 


ENGINEERS: 


N NiW ad NOY 


Contact our Technical Placement 
Manager for employment data 








IMPORTANT REASON FOR AN EFFECTIVE AIR DEFENSE... 


The kind of defense our Air Force is building 
can halt aggression almost before it starts. 
As IBM sees it-keeping America’s skies untroubled 


is the best way to help maintain peace. 


823, propucts 


MILITARY PRODUCTS + DATA PROCESSING * TIME EQUIPMENT «© ELECTRIC TYPEWRITERS 














6.9%; mail was up 7.4% to 92.8 mil 
lion Ib. 

PNYA spent $33.2 million in airport 
improvements during 1956, expects to 
lay out $90.9 million in capital expen- 
ditures this year. Gross operating reve- 
nues from the four airports and new 
mid-Manhattan heliport totaled $17.9 
million during 1956. 

Most of the agency's 1956 invest 
ment went into Idlewild, where a $120 
million “terminal city” is under con- 
struction. Installation by Civil Aeronau- 
tics Administration of bi-directional in- 
strument landing systems at Newark and 
Idlewild was begun during the year. 

Of the total passengers, 10,579,988 
were domestic and 1,529,595 overseas 


TW A’s Burgess Moves 
Top Level Personnel 


New York—Carter L. Burgess, ‘Trans 
World Airlines president, is reassign 
ing the carrier's top level personnel in 
line with a reorganization plan previ- 
ously announced (AW Feb. 4, p. 41). 

The changes, effective immediately, 
include: 

e Frank E. Busch, vice president-opera- 
tions, is shifted from Rendes City to 
New York. 

e George H. Clay, former vice presi 
dent and secretary, becomes vice presi 
dent-administrative services in Kansas 
City. 

@ Ronald Duckworth, former assistant 
treasurer, has been named secretary of 
the company. 

e W. E. Rooker, general auditor, be- 
comes assistant treasurer. 

¢ James Feeney, director of industrial 
relations, becomes assistant vice presi- 
dent in charge of industrial relations 

In the operations department, west 
ern, central, Atlantic and overseas re- 
gions are absorbed into two basic divi 
sions—international and domestic. 

llovd Hall becomes general manager 
of United States operations in Kansas 
City. W. L. Trimble will be general 
manager of international operations in 
Paris. 

TWA which grossed $240,394,000 in 
operating revenues in 1956, reported a 
net loss of $2,237,000. Loss was 70 
cents a share on 3,337,036 shares out 
standing, compared to a $5,407,000 
profit in 1955, or $1.62 a share. Gross 
revenues in 1955 totaled $217,431,000. 

I'WA carried 4,428,000 passengers 
during 1956, a 10.5% increase over 
1955 

Under its new president, economies 
and reorganization measures have been 
instituted. First full use of a new over 
haul base at Kansas City will be possi- 
ble, new aircraft are beg introduced, 
and round-the-world service in conjunc. 
tion with Northwest Airlines is expected 
to begin this year. 
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NE CALIDYNE 
177 SHAKER SYSTEMS 


The Model 177 is one of a new series of “wide-band” pay meee 
for higher frequency operation and lower in 
one - It is the Basic Unit for hve completely integer od 
CALIDYNE Vibration Test $ linear forces up to 5000 
Ibs are generated and precisely controlled over wide tanges for vibration research and test 
of products up to 411 Ibs. maximum load. An ~ he ny five Vibration Test Systems using this 
New Model CALIDYNE 177 Shaker will ena 
1. Discover effects of “brute force” shaking on ob yemnomblies and determine their ability 
to withstand vibrations far beyond those of normal operation 
Provide factual vibration data essential in determining mode shape, frequency and 
damping characteristics 
. Determine results of fatigue testing at extremely high stresses and deflections 


CALIDYNE VIBRATION TEST SYSTEMS USING NEW MODEL 177 SHAKER 
System ‘Type of Power | Frequency 
twenic| §- <p. 


2| 177/180) Sinvseide! | Retery | 5-2000 cps.| 411 ths. | 161 ths. 
3| 177/186) Sinvseidel .| Electronic! 5-2500 <ps.| 411 ths. | 161 ths. 
a 
5 


177/190 | Sondem o, . | Blectrenic| $-2500 cps.| 411 ths, | 161 ths. 
| 177/190| Random! Blectronic | 5-2800 ps.| 411 ts. | 161 thes 
t This system will perform with Random, Sinusoidal, Tape or Mixed Inputs 


A separate Bulletin 17700 detaris the specifications, performance data. basic components and 
accessories of the new Model 177 CALIDYNE Shaker and its five Shaker Systems For engi- 

Neering counsel in applying Controlied Vibration to your research and testing. call us here 
at CAL OYNE - Winchester (Boston) 6-3810. 


CALIDYNE 


COMPANY 
120 CHOSE STHEET, WINCHESTER, matiacwusetre 
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high temperature and 
moisture resistant 


for critical circuits 


FOR SEVERE ERVICE WE APP ¥ 
TyPet 0 TAINIF tf 
OUTER BRAID FOR 4AT ‘TRA 
PROTECTION 


MIL-W-S908A 
MIL-W-5846A 
MIL-W-5845A 


the LEWIS ENGINEERING COMPANY 
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Build stronger, safer, 
lighter airframes 


with new SPS Hi Psi 
aircraft bolts 


Conventional bolts were not strong enough to fasten 
jet-age aircraft now on drawing boards. So Standard 
Pressed Steel Co. discarded obsolete fastener con- 
figurations, materials and production techniques and 
designed a new high-strength. bolt—the Hi Psi 
EWB-22—which is the strongest bolt made to 
this time. 


Compared with conventional 160,000 psi bolts like 

the MS 20004 Series, the SPS EWB-22 has 38% 

greater tensile strength and, at 8 million stress cycles, 

up to 90% greater fatigue strength. These qualities 

make it feasible, in most cases, to replace a standard 

MS 20004 Series bolt with an EWB-22 of the next 
EWB-22 bolt is entirely new. External wrenching head with increased smaller diameter. The benefits from use of the 
bearing area permits greater loading without indentation of bolted EWB-22—in increased structural strength and secu- 
surface. New Hi R thread form, generous fillet under head, smooth rity and in reduced weight—are obvious. 


all surface increase tensile and fatigue strength. ” WN-22 
jocknut was designed with characteristics specially suited to the bo, Concurrently with the development of the EWB-22, 
SPS produced the Hi Psi EWN-22 locknut to com- 

eel. plement the bolt. It is a high tensile strength self- 
ULTIMATE TENSILE STRENGTH VS BOLT DIAMETER locking nut with a 12-point external wrenching 
VEOIOE APS SUPERIOR G0 MelatmEm SequiCed eteeee at the surface. It makes possible the high wrenching torque 


mean pitch ares Lesoeatomes 


Chart No: 32! Date, Jan 6. 1956 needed to preload the EWB-22 to the greatest 


-—F advantage. 


= i= Along with Hi Psi EWB-22 bolts and EWN-22 
7 locknuts come other new additions to the complete 

















on 





SPS line of threaded aircraft fasteners—PLI-22 pre- 
load indicating washers, simple mechanical devices 
for accurately preloading the new high strength bolts. 
For detailed information about these products— 
or about your special aircraft threaded fastener 
Feo, 000 ; ; problem—write us today. Aircraft Products 

; j Division, STANDARD Pressep STEEL Co., 
Jenkintown 3, Pa. 
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EWB-22 is much stronger than conventional aircraft bolts. These 
curves, with ultimate tensile strength in pounds plotted against bolt 
diameter, show that it is feasible to replace an MS 20004 bolt with 
BOLT DIAMETEA an EWB-22 one size smaller. The EWB-22 is stronger in shear 
6 7/ie ——/2 /is S68 and in fatigue as well. 
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Teflon Hose Use in Jets, Missiles Grows 


By George L. Christian 


Roseland, N. J.—High 

3,000 psi.—Teflon aircraft 
gaining wide acceptance in most of the 
country’s latest supersonic weapon sys 
tems, both in manned aircraft and their 
powerplants, and in missiles. 

Called R700, the hose is produced by 
Resistoflex Corporation in its new plant 
here. Company says that R700 is being 
widely sought for use in’ most new 
weapon systems because it is the first 
flexible hose to couple high pressure 
capability with the desirable features in- 
herent in Teflon products: resistance to 
high and low temperatures and immu 
nity to corrosive action by virtually any 
product known, including fuming red 
md white nitric acids. 


Needed for Heat 


R700, which has undergone three 
\cars of continuous testing in Resisto- 
flex’ laboratories, also has seen two years 
of actual field service on such jet 
engines as the J79, J71, J67, J46, 
ind J40. 

On all these engines, the hose was 
used to transmit hydraulic power to 
the very hot afterburner eyelid actu- 
ating mechanism. In these applications 
the he operates at 3,000 psi. and lives 
in continuous temperatures of 350F, 
rising to 400F during shut-down soak 
periods, 

In addition, in GE’s J79, the hose is 
used in the hydraulic mechanism which 
varies the angle of the inlet compressor 
stators. Pressure is 3,000 psi. and oper- 
iting temperatures are about 250F to 
Wr. 

As new planes became faster, heat, 
which had been confined to the power- 
plants, crept out of the engines and 
began to invade the whole airframe. 
One of the first areas attacked was the 
livdraulic system. 

lor this reason, R700 is used in vari- 
ous hydraulic system hot spots on vir- 
tually all new supersonic aircraft, plus 
i number of missiles 


ang 
1Os 1s 


Supersonic Stable 


Resistoflex cites these aircraft in the 
supersonic stable which use or are test- 
img its R700 hose: the entire Century 
Series Air Force fighters—F-100, -102, 
104. -105, -106, -107, and the B-58, 
vhich, Resistoflex says, uses R700 
extensively. Company adds that the 
Navy's new 4H fighter’s hydraulic sys- 
tem was designed around the use of 
high pressure Teflon hose. And the 
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Canadians are using it in their super 
sonic CF-105, 

Among missiles using R700 are the 
Atlas, Regulus I] and Thor. 

Still another use, according to com 
pany officials, will probably be on the 
de Havilland Comet IVs being bought 
by Capital Airlines. ‘The carrier, which 
insists that Teflon hose be used on its 
Comets, wants Resistoflex to run tests 
to qualify R700 hose to British stand 
ards, 

Use of Teflon hose is not restricted 
to hydraulic systems. It also is proving 
to be superior to rubber hose in car 
tridge actuated devices such as ejection 
seats. Reason is that the Teflon inner 
tube, unlike rubber inner tubes, does 
not tend to expand when hit by the 
sudden rush of expanding gases when 
the CAD charge is fired. Result is that 
a much sharper, more efficient charge 
is transmitted by the Teflon hose from 
the initiator to the actuator. 

A year ago, Wright Air Development 
Center granted IDE (industry devel 
oped equipment) approval for Resisto- 


R700 HIGH pressure hose being vibration 
tested (above). Hose construction (below) 
shows: Teflon inner tube, first wire braid, 
Teflon cover, second wire braid. 


flex hose assemblies to be used with all 
automatic opening lap belts in heu of 
the hose assemblics then in use. How- 
ever, the Center specified that, until 
a Government detail specification Was 
issucd and a qualified products list 
established, prime airframe contractors 
are still required to obtain approval 
from the Aircraft Laboretory, WADC, 
for the specihe use of Teflon hose as 
semblics with automatic opening lap 
belts 


Making R700 


Resistoflex is making double-branded 
R700 in three sizes:,—4, —6, and —8 
(4, 2 and § in. inside diameter respec- 
tively). The company is also making 
hose experimentally in the —12 Q in.) 
size with triple-braid construction, 

R700 is made up of a Teflon inner 
tube called Mloroflex—T covered with a 
cadmium-plated carbon stecl first braid 
as primary reinforcement. ‘This is cov 
cred with a thin Teflon tape to protect 
the inner braid from atmospheric mois 
ture and to provide chafe resistance, An 
outer braid of stainless steel then is 
woven on to the hose which contributes 
to its pressure resistance and protects 
it from abrasion, 

The } in. size has an added carbon 
stecl braid to give the additional 
strength needed for this relatively large 
diameter hos 

Resistoflex engineers say that, at first, 
they had a slight problem with leakage 
at the end fittings. ‘hey developed a 
sccondary seal for the fitting which has 
cured the problem, they claim, 

R700 is the first and only hose to 
have passed all tests to MIL-H-5512 
with the temperature raised from the 
standard 120h—160F to 400F, accord 
ing to Resistoflex spokesmen. ‘The tests 
were conducted only last month by 
WADC’'s Aircraft Laboratory at 400F 
and 3,000 psi. Company points out that 
passing these tests does not constitute 
Air Force approval of the hose because 
no specification vet exists for such tests 
at the temperatures indicated 

Resistoflex that its R700 
is good for continuous use at 450F 
with lots of cushion. Company believes 
it will be able to raise this temperature 
limit to 550K. Plans are now under way 
to qualify the hose for Class 4 hydraulic 
systems which have temperature limits 
of 0 to S501 

As company engineers point out, if 
R700 will operate satisfactorily for 50 
hr. at 550K, this may represent about 
500 hr. of aircraft operation, since only 


SsaVs hose 


91 





UPPER ATMOSPHERE 
RESEARCH 


The International Geophysical Year is @ 
period of intensive research devoted to 
the earth and its surroundings. Aerojet- 
General research rockets will play a major 
role in IGY. in addition to Project Van- 
guard propulsion systems, Aerojet will 
supply its famed Aerobee-Hi rockets for 
critical research flights from Hudson Bay. 


Whether your interest lies in Vanguard or 
valves, Aerojet General offers a variety of 
challenging assignments for 

Mechanical Engineers 

Electronic Engineers 

Chemical Engineers 

Electrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Physicists 

Mathematicians 

Technical Editors 


CORPORATION 
A Subesdiary of PLANTS AT AZUSA 
The General Tire 


@ Rubber (Company 
Write: Director of Scientific and 
Engineering Personnel, Box 296N, 
Azusa, Calif. or Box 1947N, Sac- 
ramento, Calif. 


CALIFORNIA 


AND NEAR SACRAMENTO, 


a fraction of its total operating life will 
be spent at such extremes of specd and 
thercfore heat. And 500 hr. may be the 
expected life span of the airframe. 

In at least one engine application, 
R700 hose operated satisfactorily for 
three hours at an ambient temperature 
of 750F with 425F fluid running 
through it, Resistoflex officials claim. 

Company also plans to test R700 to 
+,000 psi 

Purpose is to determine whether 
the hose will withstand 4,000 psi. and, 
if so, for how long 


Point of Controversy 
s survey of high pres 
sure ‘Teflon uncovered a contro 
concerning the construction of 
larger sizes (above —8 size) hoses 
Resistoflex believes that its standard, 
double braided construction will oper 
ate satisfactorily under the impulsing 
mherent in 3,000 psi. aircraft hydraulic 
systems. The company’s double-braided 
hose is flying today im sizes 4, —6 
and —8, ‘The 12 size also ts flying in 
Convair's B-55, but this hose is triple 
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Fuel Cell Development Lab 


cold chambers for development testing 


Ihus hot and cold room is part of a 
new, S4-million fucl cell development 
laboratory recently completed at B. | 
Goodrich Company's Los Angeles, 
Calif. plant. Photo shows a technician 
fuchng a Boeing B-52 fuel cell struc 
ture in preparation for hot and cold 
tests which are conducted at tempera 
tures ranging from 165 to —S5F. Hot 
ind cold room is designed to test the 
rubber-like materials used 
construction. Other test 
lab include two smaller 


rubber and 
in fuel cell 
facilities in the 





Designation Change 


Resistoflex is dropping the Y prefix on 
its YR700 high pressure hose in the —4 
and -6 sizes since the company feels 
that these two sizes have been fully 
proven. The Y will be dropped from 
other high pressure hose sizes only as 
cach size completes a test program com- 
parable that given to the two smaller 
sizes. However, the Y designation will 
continue on any size hose if a customer 
has frozen the letter into his specifica- 
tion. 











braided and its operating time is 
limited 

Acroquip Corp., Jackson, Mich. dis- 
agrees. A company official told Avia 
110N Week that starting with the —5 
size (possibly with the —6) and larger, 
double and even triple-braided con- 
struction will not be satisfactory. Rea 
son is that braiding the steel wire crimps 
them and the impulsing of the hydrau 


lic system fluid under 3,000 psi. causes 


which can be brought to —100F to 
cool fuel. Equipment for the rooms in 
cludes a slosh table capable of handling 
1 30,000 Ib. load for testing the ability 
of fuel cells to withstand fuel surge 
pressures; a vibration table capable of 
vibrating 2,000 cpm. at an amplitud 
of «» of an inch; a variety of ozone and 
flex testers; and laboratory ovens and 
other cquipment to evaluate perform 
ance of new materials to SOOF. Facilit 
can test high energy fuels 
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Vickers Servo Pump Systems 


Provide rapid and accurate response to minute 
electrical or mechanical signals 


The Vickers Servo Pump Unit shown 
at the right is a signal-controlled, 
variable delivery, positive displace- 
ment, reversible flow oil hydraulic 
pump. In combination with a rotary 
or linear hydraulic motor, it forms a 
signal-controlled hydraulic transmis- 
sion for remote control operations and 
high-response servo systems. 

The servo transmission 
considered as a power amplifier when 
viewed from the electrical signal input, 
of about five watts. to the mechanical 
output of thousand 
watts. Various sizes of 
have been built, having output capac- 
ity ratings from one to four hundred 
horsepower. ‘The pump de- 
velops only that pressure required to 
move the load which means re- 
duced pressure over the greater part 
of the system life since peak loads 
occur only infrequently in the majority 
of systems. This greatly reduces power 
and minimizes heat rejection. 

Any type of prime mover of sufh- 
cient capacity can be used to furnish the 
power input electric motor, auxil- 
lary drive pad on an airplane engine, 
air turbine, hydraulic motor, ete. Sub- 
stantially constant speed is desirable. 


Variable Pump Volume 
Controlled by Signal 

Heart of the servo pump unit is the 
Vickers Variable Stroke Hydraulic 
Pump. This is usually a nine-cylinder 
pump housed in a_ pintle-mounted 
yoke. Varying the yoke angle varies 


may be 


power several 


LPaANsiiissions 


servo 


losses 


piston stroke, hence, output volume 
from zero to maximum in _ either 
direction of flow. A stroking piston 
actuated by a pilot valve varies the 
yoke angle according to signal. 


Low Control Power Requirement 

Power for control purposes is low 
in a servo pump unit because metering 
valve action is confined to the volume- 
regulating system which is a low 
power level (100 to 300 psi) hydraulic 
system separate from the power trans- 
mission hydraulic circuit although a 
part of the pump unit. This volume- 
regulating system controls piston dis- 
placement and direction in the power 
pump which can operate at pressures 
up to 3000 or 4000 psi. Pressure drop 
across ports of a metering valve, with 
its inherent is avoided in the 
power transmission system. Final power 
output from the pump is determined 
by the volume of flow which the 
volume-regulating system demands 
and by the actual resistance of the 
load . . . is not dependent upon pres- 
sure drop methods of control. 

In a control system employing 
this servo pump, the variations in 
gain resulting from load change are 
negligible compared to those which 
may occur in a similar circuit con- 
trolled by a valve metering directly 
in the power line. 


losses, 


Constant Displacement 
Hydraulic Motor 

Flow and pressure generated in the 
hydraulic pump are carried by tubing 


























with no intermediate valving -to the 
hydraulic motor or linear actuator. 
The fixed stroke hydraulic motor 
provides torque directly proportional 
to pressure and speed directly pro- 
portional to flow rate. 


High Power-to-Weight Ratio 

The pump and its 
associated hydraulic de- 
signed for high power-to-weight ratio, 
high torque-to-inertia ratio, low inertia 
of rotating parts, and high resonant 
frequency 


unit 
motor 


servo 
are 


Typical Example 
High power-to-weight ratio—3.76 hp/lb (motor only) 
High torque’-to-inertia ratio—3.5 x 10° th-in./sec? 
Low inertia of rotating parts— 052 th-in.? 
High resonant frequency — 20 cps (entire system) 


Other advantages are reliability and 
versatility of application. The smooth, 


























SIMPLIFIED DIAGRAM illustrates a servo control system employing Vickers Servo 
Pump Unit and Constant Displacement Hydraulic Motor. This system accepts initiat- 
ing signals (either electronic or mechanical, depending on type of system), compares them 
with feedback signals from load and (through controlled changes in direction and volume 
of fluid pumped to motor) corrects the load as required. For added accuracy and stability, 
a minor loop providing signals proportional to rate of flow may be added. This may either 


be built into the | 


p in the form of a mechanical “follow valve” which results in modu- 


lating the flow as a function of the net signal to the pump, or may be a synchro which feeds 
a signal proportional to flow rate into the amplifier. The controlled output may be either 
a function of the position or velocity of the load. 


stepless speed changes and ability to 
hold position against any variation in 
load are additional reasons why this 
unit is a desirable resource which can 
solve many design problems 
Important among the applications 
of Vickers Servo Pump Units is ex- 
tremely fast and accurate positioning 
of gun turrets on aircraft. Another is 
actuation of the exhaust nozzle for jet 
engines; here the servo pump’s char- 
acteristic of providing at all times only 
sufficient to meet the momen- 
tary demand minimizes the power 
loss and therefore the heat rejection. 
The greatly reduced average pressure 


powel 


level in this type of system prolongs 
the life and improves the reliability 
of all components. 

For further information, ask for 
Bulletins SE-15 and SE-18 or get in 
touch with your nearest Vickers 
Aircraft Application Engineer. He 
can arrange for an engineering team 
to consider your problem and propose 
an optimum solution. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Department 1462 * Detroit 32, Michigan 


Aero Hydraulics Division 


Engineering, Sales and Service Offices: 


Administrative & 3201 Lomita Bivd. 

Engineering Center P.O. Box 2003 

Detroit 32, Michigan Torrance, California 
—_—_—_—_—_—_——__ 

District Sales and Service Offices 

Albertson, Long Island, NM. ¥., 682 Willis Ave. « Arlington, 

Texas. * ° x 213 « Seattic 4, Washington. 623 eth 

Ave. Gouth « lashingten &, D.C., 624-7 att Bidg. « 

Additional Gervice facilities: Miami Springs, torida, 641 
Oe riw 

TELEGRAMS: Vickers WUX Detroit « TELETYPE nov" 

1140 ee CARLE \ ictet 
OVERSEAS REPRESENTATIVE 
Lid.—Great West Road Brentford 


The Sperry Gyroscope Co., 
Middx., England 


Engineers and Builders of 
Oil Hydraulic Equipment Since 1921 








Teflon Troubles 


Resistoflex, which developed its own 
method of converting Teflon into ex- 
truded hose in a product called Fluoro 
flex-T, was faced with a problem in 
November, 1955, when its extruding 
machines started producing lace-like ma 
terial instead of tubes. Production was 
shut down from November, 1955, to 
February, 1956, while the trouble was 
traced and remedied. 

Du Pont researchers fixed the blame 
on one of the raw materials for the 
letrafluoroethylene resin. Paradoxically, 
the fault of the ingredient lay in its being 
made purer than before. 











the wires to bang together, brincll and 
break, Also, three-braided hose is heavy, 
bulky and stiff. 

Acroquip is departing from the tra 
ditional braiding reinforcement and 
will use a spiral steel wire construction 
which avoids the overlapping wires and 
resultant potential breakage. The com- 
pany has a —§ size, high pressure, high 
temperature hose using the spiral re- 
inforcement under test in its labora- 
tories. It beheves that this construction 
is far superior to conventional braiding 
in its resistance to impulse fatigue. ‘Tests 
with the hose are scheduled to be com 
pleted about the end of April. 


Spiral Construction 


Resistoflex is watching the spiral, or 
wound wire, construction. Company 
engineers are treating this type of con- 
struction with caution because, they say, 
it has inherent problems of wire sepa 
ration which will allow the inner tube 
to extrude through the gap. Also, they 
believe that fitting attachment will pose 
problems 

Acroquip says that it is in production 
on —4 and —6 double-braided high 
pressure, high temperature ‘Teflon hose. 
Braiding is satisfactory in these small 
sizes. ‘The 4 has been submitted to 
WADC for test, the —6 has not. Oper- 
tional aircraft using the hose is Con- 
vair's F-102A, according to Aeroquip. 

Ihe hose is extruded and braided for 
the company by Electric Hose & Rub- 
ber Co., Wilmington, Del., and docs a 
fine job, says Acroquip. Acroquip cuts 
the hose into desired lengths and at- 
taches its removable Super Gem fittings 
to the hose assemblies 

liteflex, Inc., Springfield, Mass., 
which like Resistoflex, extrudes and 
braids its own hose, is developing a 
3,000 psi. hose. Company says that its 
development is not advanced enough 
to determine what type of construction 
will be used 

Resistoflex, which developed its own 
method of extruding braiding the high 


AVIATION WEEK, April 15, 1957 


We have important jobs in Large Rocket 
Engineering for men with a flair for 


MATHEMATICS 


If you had a strong math record in college—and if you have a 
curious, probing, exploring sort of mind— you'll probably qualify 
for one of the jobs now open in our Systems Analysis Group 

This group begins work on each new rocket-engineering proj 
ect as soon as it reaches the preliminary-design stage analyzes 
environment, thermodynamics, fluid flow, performance, and reli 
ability... follows the project straight through to final testing. 

We can use almost every kind and level of mathematical ability 

. backgrounds ranging from the broad and analytical to special 
ization in statistical methods, numerical techniques, and com 
puter programming (advanced degrees welcome but not essential 
for some jobs) 

We'd like to talk to engineers— mechanical, electrical, aero 
nautical, chemical—and to physicists with M.S. and Ph.D. 
degrees. We're interested in men with experience in the mathe 
matics of power plants (jet, steam, gas turbine), chemical proc- 
esses, petroleum refining, aviation, missiles, and flight analysis 

There's never a humdrum minute in our Systems Analysis 
Group. Each day brings challenging new problems to solve. 
You'll have every opportunity to increase your professional sta 
ture. Free, on-the-job courses of graduate level are offered in 
rocket theory and computer programming (Rocketdyne has the 
most advanced digital and analog computers). And you'll be a 
key man on the team that is designing, developing, and building 
the large liquid-propellant rocket engines for America's major 
missiles. 

Please tell us about yourself — with emphasis on your technical 
background. Write: A. W. Jamieson, Rocketdyne Engineering 
Personnel Dept W-41,6633 Canoga Avenue, Canoga Park, Calit 
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BUILDERS OF POWER FOR OUTER SPACE 
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WELDING PROGRESS REPORT 





Leading Aircraft Subcontractor 
Proves Job Shop Economy 


of Sciaky Counter Weld Control 


Klectronic Welding Company of 
Los Angeles, California, has now 
completed over eight months pro 
with the new 
Mlectronic 
Resistance 
proves 


duction 


Scraky 


CXPCcriciic Cc 
Predetermined 
Counter Controlled 
Welder. ‘Their experience 
that the advantages of the new Sciaks 
velder already proved in high pro 
duction service apply equally to “job 
hop’ requirements, 


Ease of Set-Up 
Is a Key Factor 


Mr. George Palmer, President of 
hlectronic Welding Company, sums 
experience when he says, 

Phe new Sciaky welder control 
gives us a definite advantage over the 
K-C timer. We get unusual case of 
developing and repeating weld sched 
ules, including those requiring certi 
fication imaccordance with Milspees.” 


tp his 


Versatility is Vital 
for Job Shop Operations 


The versatility of the Sciakv Pre 
determined Electronic Counter Con 
trolled Welder makes it the logical 
answer to Electronic Welding Com- 
pany’s requirements. Simple set-up 
miniunizes the need for hard-to-get 
killed labor. Its suitability for alumi 
stainless, jet engine al 
loys, brass, ete., makes practical the 
use of the machine on both aircraft 
md nomaireraft work 

At Melectrome Welding Company, 
a single Sciaky spot welder is used 
for work on the [-57 program and for 
airframe structurals in the P°-104 and 
B52 programs. Current usage is two 
ten hour shifts per day 

Mir. Palmer states that “having 
a Sciaky Predetermined Electronic 
Counter Controlled Welder is al 
most prerequisite to getting subcon 
tracts from airframe and jet engine 
and ordnance con 


num, steel, 


manufacturers 


tractors as well as from commercial 
manufacturers who require the high 
est standards of weld safety and 
cconomy.” 

lo prove his confidence, Mr 
placed orders for two 


Sciaky Welders 


spot welder, the other a 


Palmer has 
more of the new 
One isa 
cat welder. 


Production Advantages 


Important to all who require safe, 
cconomical welds is the precise con 
trol provided by the new Sciaks 
Welder. Users report that they get 


ELECTRONIC WELDING COMPANY'S 1c \ 


loor for the Pr 
c of a Brush recordim 


hown here welding an afterburner 


Note the me production 1 


Largest Manufacturers 
of Kesistance Welding Machines in the World 
Sciaky Bros., Inc., 4935 West 67th Street, Chicago 38, Ill., 


precisely what they set on the weld 
cr. The machine cannot deviate from 
its setting and it is consistent 
throughout the range of ad 
yustinent 

\nother advantage is the simpli 
ity of maintenance. Plug-in sub-as 
sembly control units make it possible 
to rc] lace a unit in a matter of min 
utes. Further, the plugin feature 
permits casy addition of additional 
functions if they are ever required 


cnitire 


Literature Available 


Pechnical bulletins completely de 
scribing the new Sciaky Predeter 
muincd Electronic Counter Weld 
Control arc available. Write on your 
company letterhead requesting Bul 
letins Il here is 


gation, 


338 and 339 no obli 


wks Connter Control Weldcr tt 
itt & Whuitnes J 


hdl 


7 yet cngin 


SSeiany. 


Portsmouth 7-5600 








Teflon Toxicity 


Teflon has been accused in some quar 
ters of giving off toxic fumes when heated 
to temperatures over 400K. Resistoflex 
offers these comments, from Wright Air 
Development Center, Aero Medical 
Laboratory. 

“From information contained m 
WADC Technical Report 54-301, Teflon 
does not give off toxic fumes at tem 
peratures below 300C (S7I1F) but is 
toxic at temperatures above 375C 
(709F). ...” 











pressure Icflon hose, has licensed B. | 
Goodnch to manufacture the product 

hlex-O-Tube, Inkster, Mich. has been 
heensed by Resistoflex to make fitting 
for the hose and is in production on the 
maller sizes using Goodnch hose 

Stratoflex, Inc., Fort Worth, Vexa 
also will produce a cunbli il ing Cood 
rich hose and its own fittings, according 
to Resistoflex 

At the current state of the art, cla 
tomers appear to be doomed as hos 
material when temperature excced 
ihout SSOk, Resistoflex officials con 
code Ihe only substitute on the 
horizon appears to be rigid metal tubing 
ippropriatcly looped or spiraled to allow 
certain amount of flexing between the 
two ends 

Resistoflex, which already preform 
much metal tubing for its current hose 
issembhies, is intensifying its mterest m 
this type of plumbing 

Removable fittings have these three 
dvantages when used with relativel 
inexpensive rubber hose 
e Fittings, bemg the most expensive 
part of the assembly, can be saved and 
reused when the hose wear out of 
break 
® Fittings can be salvaged when rubber 
I msc, be iis of it limuted helt life 
has to be discarded 
© Logistics and inventory problems ar 
reatly simplified because hose and fit 
mgs can be sent into the field in bulk 
Hlose can be cut to length and fitting 
scmbled as needed instead of having 

hip and stock large numbers of in 
Wwidual hose iscanbhes — of ou 
cneth 

All this has changed with the advent 
{ Teflon hose i\ Resistoflex Iles 

whi 
@ Hose rather than the fitting 

most expensive part of th 

@ Hose made of Teflon has mdefinite 
helf life so never needs to be discarded 
@ Permanent couplings arc required im 
Teh ist by cngme manufacture 
sho want to climmate the possibility 
fin the tield sen ine bb HON DCTION 


! 
phate 
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NOW —A brand new concept in 
Miniaturized Circuit Breakers! 


Here are two new circuit breakers — Klixon 


[D7270-1 (toggle) and D7271-1 (push pull) which 


ONLY THREE 
MOVING PARTS 


set new standards of size, weight and perform- 


ance. Except for the actuators, these (wins are 


identical in every respect and are thus completely THERMAL 


interchangeable. 


Go over this check list of features now 


solve your aircraft circuit breaker problem. 


DIS 


it may 


1. Extremely simple trip-free design... 


only three moving parts. 


ACTUATOR © SLIDE © THERMAL DISC 


2. Exceptionally small size with high cur- 


rent capacity. 
3. Weight — less than 1.5 ounces. 


4. High rupture capacity 
4000 amperes, 120V.A.C. 


tests to over 


5. Glass Melamine case with high arc 


resistance. 


Write today for Bulletin DD-CIRB-21. 


In circuit protection you can count on 











METALS « CONTROLS 


Spencer Thermostat Division 


CORPORATION 


2804 Forest Street, Attleboro, Mass. 


Kirxon 








ALLIS-CHALMERS 
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Engine test exhausters. One of several tandem 
driven centrifugal gas exhauster sets in an eastern 


aircraft engine plant 


High pressure centrifugal air compres- 
sors for engine test. The two units in fore- 
ground operate in parallel and furnish air 
to high pressure unit in background 


OMPRESSORS 


r for every 
aviation test need 


LLIS-CHALMERS has installed compressor 
equipment totalling nearly 600,000 hp... 
8,000,000 cfm in aviation test facilities including 
wind tunnels, and engine and component testing 
This is your assurance of highly experienced as 
sistance during design, installation and operating 
stages. Whatever your problem, call the A-C 
office in your area or write Allis-Chalmers, In 
dustrial Equipment Division, Milwaukee 1, Wis 


Ram air compressors. ‘Iwo axial compressors 
driven by single motor are installed in a midwestern 
aircraft plant. Allis-Chalmers builds all sizes of 
axial compressors for small or large wind tunnel in- 
stallations and other applications. 

Altitude simulation and component testing with 


vacuum pumps. This long line of single-stage rotary 
units is installed in an aviation test laboratory in 


the Midwest. 


ALLIS-CHALMERS 


A-5352 








CAA Evaluates Lights To End “Black Pit” 


Andrews AFB, Md.—Ivaluation tests 
ot high density runway lights described 
by Civil Aeronautics Administrator 
James T. Pyle as the “ground compo 
nent of an all-weather navigation sys 
tem” will be completed May 1. 

In a recent series of simulated IFR 
approaches and landings conducted with 
Pyle at the controls, three types of 
runway lights designed to eliminate 
the “black pit” illusion were demon 
strated 

I:xperimental flights using the three 
types, all of which are produced by 
Svlvania Electric Co., began here last 
January following the mockup installa 
tion of the systems. Decision as which 
of the three systems will be adopted 
will be made by CAA around May | 
after user evalu 
ated 


comments have been 


Three Configurations 


of the 
configuration 
¢ First type consists of Elfaka bars of 
light set flush along the first 3,000 ft 
of runway at 100 ft. intervals. ‘The 
inner lights are located 30 ft. from the 
runway centerline 
© Second type calls for an arrangement 
of the same number of bars 45 ft. from 
the centerline 

The Elfaka runway lights were orig 
inally Dutch and 
have been in regular use at Amster 
dam’s Schipol Airport since 1955 (AW 
Jan. 10, 1955, p. 21) 

In thi 


cneased im a 


Iwo systems differ only in 


deve loped by the 


fixture 1s 
with 
flush to 
the runway surface. ‘The experimental 
hghts in the Andrews kield installation 
ie not vet flush but are set on top of 
urtace fitted with 
that flush at 


inrangement, cach 
that 1s 
buried 


box overset 


1 protective grid and 


the rumway in boxe 


three baffle sunulate the 
titucde 

Ihe third svstem at 
cludes a 715 ft 
verv high output fluorescent tubes on 
either side of the runway, beginning 
500-ft. from the threshold 

he lights flood the complete runway 


trip markings of 


Andrews in 
continuous strip of 


ind pick up 


urface 


luminou ind aluminum silicate 
rvstal 

Phi tem has not vet 
mghds tested 


ind there i 


pamt 


thor 
condi 


been 
under z7cro-zcro 
how tion as to 
whether glare 
it as a pos ibilits 
lhe fluorescent 
It three phrase 


yCvT aad qin 


against fog may climinate 


have a 416 
powe! requirement. 
kach tube is a 400-watt 20,000 
indlepower 1s produced for ¢ ich eight 
ft. of length of the Total con 
umption is 70 kilowatts 


trib 
tube: 


system 


AVIATION WEEK, April 15, 1957 


CAA believes that this type of run 
way light will be effective only on a 
black asphalt paving since reflecting 
glare may be intensified by white con 
crete. 

Chief advantage of the system is that 
only slight runway modification is re 
quired tor installation 


Elfaka Installation 


Introduction of the Elfaka  hglhits 
probably will be confined to new run 
mstallation of the unit in 
present call for much 
heavy construction work in laying the 
power lines and affixing the buried box 
units 


Phe Elfaka light is a 250 watt, PAR 


Ways since 


runways would 


6, 124 volt lamp, One lamp is located 


in cach unit which, for expermental 


purposes, contains baffles to provide a 


comical beam and specie intensity 
Curve 

James Harding, project engineer ot 
CAA’'s ‘Technical Development Cente: 
Admunistrator 
N\A has 


prob 


is conducting the tests 
convinced that ¢ 
to the “black pit 
lem in any of the three lighting unit 
Ile added that 
system that provides a 


Pyle savs he is 


the answer 


an improved landing 
ior iwcurat 


glidepath or automatic ground control 
ipproach, will permit the CAA to elimi 
nate the 200 ft., one-half-mile visibility 
restrictions at ] 


urport where the best 
of thes 


systems us mstalled 


ONE SYSTEM of runway landing lights under test by CAA has bars spaced 30 ft. from 


runway centerline. In operational use, lights would be set flush in runway 


SECOND SYSTEM is similar except that the bars are spaced 45 ft. from runway centerline 
Produced by Sylvania, the Elfaka runway lights originally were developed by Dutch. 


THIRD SYSTEM consists of fluorescent tubes with high output along runway edge. 
Light reflects on painted strips, but is better on black surface than white concrete 









NEW TOOL 





FOR THE ALL-JET 


AIR FORCE! 





= a See epee ecco ees meme 


Cessna’s I-37 jet trainer, now in operation, 
combines outstanding high-altitude performance 
with unique side-by-side instruction, 








high to low speeds, easy handling 


...fits the new concept in USAF training: GT, 
a quicker, safer transition 






into combat jets! 






Cadets learn faster, 






USAF realizes time-money savings. 





CESSNA AIRCRAFT CO., Wichita, Kans. 
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1000 
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STATIONS) 
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750 
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BERMUDA 


SPERRY CYTAC, a low-frequency, high-accuracy phase-comparison Loran, needs only 15 stations to blanket U. S. and adjoining areas. Fig. 
ures (left) indicate probable errors in feet. North Atlantic coverage (right) would require only eight Cytac stations. 


Cytac Makes Bid as Navigation Aid 


By Philip J. Klass 


New York—Cytac, an extremely ac- 
curate, low-frequency hyperbolic naviga 
tion system has shed its security wraps 
to bid for adoption as an international 
long-distance navigation aid. ‘This puts 
it in competition with the British Del 
rac and Dectra systems, the Krench 
Radio-Web, and the Navarho svstem 


which the Air Coordinating Commit 
tee adopted as the official U.S. entry 

Sperry Gyroscope Co., which devel 
oped the system under USAF sponsor 
ship, also views Cytac as a possible fu 
ture Common System replacement for 
Vortac because of its high accuracy 
ind low-altitude coverage 

bifteen Cytac stations could blanket 
the U.S., portions of Canada and Mex 





the French Radio-Web systems. 


national adoption. 


VHF systems. 


the same coverage. 


supplement the LF system. 





LF For Common System? 


Despite the heavy U. S. investment in present very high frequency (VHF) Vortac 
rho-théta navigation system, at least a few navigation-trafhe control experts are taking 
a fresh look at low-frequency hyperbolic navigation systems as a possible future 
replacement for Vortac. ‘This includes such systems as Cytac, British Decca and 


This must appear ironical to Europeans who urged the adoption of such systems 
10 years ago when the U. S. was pushing VHF rho-theta navigation aids for inter- 


Reasons for the re-examination of LF navigation systems include 
© Low altitude coverage for helicopter service is available from LF aids, not from 


@ Extended area coverage available from LF system would permit a few stations to 
blanket the U. 8. whereas more than 1,000 VHF stations will be required for 


@ Higher accuracy generally is available at greater distances from the station, permit 
ting closer spacing of aircraft, than with rho-theta line-of-sight system. 

These were some of the points made at the recent IRE convention by Vernon 
Weihe of the Air Transport Association and Melpar. 

However, there are two important disadvantages to most existing LF systems 
® Susceptibility to atmospheric disruption due to severe thunderstorm activity, 
whereas VHF is practically immune to such disturbance. Reliable navigation service 
is most needed during weather conditions. 

@ Weight and size penalty of airborne equipment, particularly for the private flyer 
when contrasted with weight and size of his present VOR receiver. 

Admitting the vulnerability of LF systems to atmospheric disruption, Weihe 
suggested the use of a small, lightweight automatic dead reckoning computer to 
Such a device could provide moderately accurate 
navigation information for short periods when LF service was disrupted, could be 
periodically recorrected for drift errors when the LF signal was available. 
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ico and 1,000 miles out to sea on either 
coast. Aircraft could determine their 
positions with an error of no more than 
a couple hundred feet anywhere in this 
irea, a Sperry engineer told the recent 
Institute of Radio Engineers conven 
tion. (See sketch above.) 

Iwo chaims of four Cytac stations 
(cight total) could provide coverage 
of the North Atlantic with at least a 10 
fold improvement over existing Loran 
accuracies, Winslow Palmer reported 
(Palmer read a paper authored by Wil 
bert P. Frantz, one of three given by 
Sperry engineers on the Cytac system.) 


Pulse, Phase Comparison 


Cytac termed a low fr 
quency Loran system with phase com 
parison added. A Loran type chain of 
stations transmits a series of pulses at 
standard Loran repetition rates (20 to 
66 times per second) lo obtain 
greater accuracy im determining the 
tune between pulses arriving from in 
stations im the chain, Cvtac 
the relative phase of the radio 
trequency carner in their pulse cnvel 
Opes This improves accuracy by a 
factor of 10-20 standard Loran 
iccording to Sperry engineers 

Cytac achieves 
range than standard Loran 
operates at 100 ke. instead of Loran’s 
2.000 ke. frequency Compared — to 
Loran’s davtiune range of 700-800 mil 
200-500 land 
using ground-wave signals, Cytac pro 
vides a usable ground wave signal out 
to more than 1,500 miles, Palmer 
ported. Loran range gocs up to about 
1,400 miles at night using sky-waves 
that bounce off the ionosphere), but 


might be 


dividual 


HICASUTCS 


onc 
considerably greater 
because it 


over water, miles over 


101 








New Vertol helicopter 
seats 19 passengers, 
doubles as freighter 


For the first time, a large capacity helicopter, the Vertol 44, is 
available to commercial operators. And it comes with a selection 
of interiors suited for airline operation, executive transportation, 
or combination passenger-freight use. 


Based on the design of the famous Vertol H-21, which has been 
flown more than 100,000 hours by the military services of the 
United States, Canada, France and West Germany, the Vertol 44 
offers the versatility and cabin capacity long lacking in civilian 
helicopter operation. 





Cabin layout shows 15 luxury, 
seats in Vertol 44 airliner version. 


Engineers, if you are not already working for 
the government or defense industry, inves- 
tigate job opportunities with Vertol. 


_VE 


Check these new Vertol 44 features: 


@ Highest useful load, greatest seating capacity, lowest seat- 
mile cost in commercial helicopter field. Tandem rotor 
design allows passengers to sit any place in cabin and elimi- 
nates balance problem in placement of cargo. 


Internal capacity, approximately 600 cu. ft. of freight in 
cargo version. Can carry 2)%4 tons on external cargo sling. 


Capacity for 19 passengers, using high density seating 
arrangement. Luxury seats for 15 in airline version with 
large window next to every seat. Seats fold away for con- 
version in minutes to cargo configuration. 


Two large doors permit quick and easy loading and unload- 
ing; rear door folds down with integral stairway. 


Better high altitude performance with two-speed engine 
supercharger. 


For detailed information on the Vertol 44 write ta: 


Customer Relations Manager 


4, rcrapt Corporation —_ 


MORTON, PENNSYLVANIA 











sky-wave operation produces spurious 
pulses and requires that each reading 
be compensated for the longer sky-wave 
propagation path. Cytac, which oper- 
ates solely from ground waves, docs not 
encounter this problem. 

Cytac originally was called Cyclan, 
a contraction of “Cycle-matching 
Loran.” When its development was 
later redirected toward possible use by 
the ‘Tactical Air Command, the name 
was Changed to Cytac. 

If the USAF has plans to make 
tactical use of Cytac, these have not 
been disclosed. Sperry holds a contract 
to set up a Cytac chain along the East 
Coast which will be used by the Coast 
Guard and the Navy for undisclosed 
purposes. Like Loran, Cytac can pro- 
vide navigation service to surface ships. 


Airborne Equipment 


To date Sperry has built only experi 
mental Cytac receivers which included 
classified functions not required for 
civil use. Palmer estimates that an air 
borne receiver for civil use. capable of 
automatically providing aircraft position 
fix data, can be built to weigh 40-50 Ib. 

Such a receiver would not directly in- 
dicate aircraft position. Pilot would 
have to read time-difference numbers, 
then refer to special Loran-type charts 
to determine position fix. However, for 
an additional 20 pounds, automatic 
plotting and display of aircraft position 
could be provided, Palmer estimates. 

For domestic Common System appli- 
cation, aircraft operators probably would 
insist upon the fully automatic display 
provision. This would place Cytac at 
a moderate weight disadvantage com 
pared to present airline Vortac equip 


ment (including DME service), and at 
a sharp disadvantage for private flyers 
who now use only a 10 pound VOR 
receiver. Palmer says it may be possible 
to build a lighter-weight Cytac receiver 
for private flyers with somewhat reduced 
accuracy, but gives no weight estimate. 


Loran, Cytac Fundamentals 


Both Loran and Cytac operate on the 
basis of the following principles. If one 
ground station transmits a pulse of ra- 
dio energy, followed a fixed and known 
time interval (T) later by another pulse, 
transmitted from a second ground sta- 
tion located some distance away from 
the first, then the two pulses will be 
received by a navigating vehicle with the 
same time spacing (T) if the vehicle is 
located at an equal distance from both 
stations. 

If the vehicle is closer to the first 
ststion, called the “master,” the time 
interval will be greater (T + AT); if the 
vchicle is closer to the second station, 
called the “‘slave,”” the interval between 
pulses will be less (T — AT). By meas 
uring the spacing between the two 
pulses, and comparing it with the known 
spacing at the time the pulses wer 
transmitted, the airborne receiver de 
termines the vehicle's line-of-position 
a hyperbolically shaped line whose focal 
points are the two stations 

If another pair of similar pulses are 
transmitted by a second pair of stations 
at least one of which is in a different 
geographic location from one of the first 
pair, the time interval between receipt 
of these two pulses establisiies a second 
line-of-position. 

Intersection of these two lines of po 
sition on a Loran-Cytac chart represents 


HYPERBOLIC CYTAC system, in experimental east coast instal- 
lation (left) produced errors well within estimated values (right). 
Small figures alongside curved lines show estimated error in 
feet. Actual errors experienced are shown at locations measured. 
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the vehicle's position, If a third pair of 
stations are available, they can provide 
a third line-of-position to double-check 
the vehicle's position fix. 

In practice, a single master station 
and two, or three, slave stations are fre 
quently used instead of two or three dis 
tinct pairs of Loran or Cytac stations. 
In such case, the master station alter 
nately teams up with each of the slaves 
to transmit a pair of pulses in a time 
shared sequence on a single radio fre 
quency. 


Pulse Spacing Measurement 


One of the major limits on the 
accuracy of standard Loran is the prec 
sion with which the time spacing be 
tween pulses can be measured. Because 
the pulses mav be distorted when re 
ceived, it is difficult to determine the 
time interval more accurately than to 
within one microsecond. It is impossible 
to give the equivalent powtion i error 
in feet or Bt va since this will depend 
upon the configuration of the Loran 
chain and the vehicle's position relative 
to the stations, An ACC report says 
that typical Loran errors in daytime 
(using ground-waves) average about 14 
nautical miles over sea water. 

The problem of measuring pulse spac- 
ing is more difficult at night A a 
sky-waves, resulting from multi-hop 
ionospheric reflections, may produce a 
stream of up to 20 spurious pulses 
which can overlap the initial pulses 
from a subsequent ground-station trans 
mission. ‘This can considerably 
larger errors in measuring pulse spacing 
ACC's report says these average about 
five nautical miles 

Cytac, lke standard Loran, requires 


caus 


ESTIMATED AND OBSERVED 


CYTac Fix ERRORS 





NOW! AUTOMATIC NAVIGATION 
FOR GLOBAL JET FLIGHT 


An advanced system of aerial navigation, with 
the speed and precision demanded by high 
speed jet flight, has been developed by Ryan 
under sponsorship of the Navy’s Bureau of 
Aeronautics. Using continuous-wave radar, in 
which Ryan is a recognized leader, the Ryan 
AN/APN-67 navigator will enable fast-flying 
military planes and future commercial jetliners 
to travel to any point on the earth’s surface 
with new accuracy and speed. 


Instantaneous in operation, the Ryan navigator 
gives the pilot his position (latitude and longi- 


tude), ground speed, ground mileage, drift 
angle and ground track in continuous, readable 
form. No computations are necessary. The 
equipment is compact and self-contained. No 
ground facilities are employed—no wind infor- 
mation or aerological data are needed. 


This significant contribution to jet navigation 
is typical of the work which Ryan and the mili- 
tary services are accomplishing in other fields 
of electronics research such as supersonic mis- 
sile guidance for the Air Force and helicopter 
hovering devices for the Navy. 


Electronics engineers will find a challenging {future with oulstanding opportunities at Ryan 


Aircraft + Power Plants - 


BUILDING AVIATION PROGRESS SINCE 1922 
Avionics 


Ryan Aeronautical Company, San Diego, Calif. 








CYTAC PULSE sequence (top) resembles 
conventional Loran. Waveform as received 
at Clarkton, N. C., from experimental Cytac 
chain is shown below. 


that transmission time of cach master- 
slave station combination be synchro- 
nized to assure constant and known 
spacing between their pulses. Cytac, in 
addition, requires that the respective RF 
carriers of the two stations also be 
synchronized. Synchronization is ac- 
complished by ground-wave signals be- 
tween master and slave station. 

The Cytac receiver measures pulse 
spacing in Loran-fashion to obtain a 
rough indication, then polishes it off 
precisely by measuring the relative phase 
of the RF carrier in the master and slave 
pulse envelopes. The rough pulse-spac- 
ing measurement is made with sufficient 
accuracy to prevent ambiguity in the 
phase comparison process, i.c. to prevent 
comparing phase of the first cycle of 
master pulse with the second cycle of 
slave pulse 

By combining pulse and phase com- 
parison techniques, Cytac is able to 
measure pulse spacing to within 0.02 
0.03 microseconds, according to Palnicr. 
Cvtac’s instrumental error is only a frac 
tion of the total system error, the bulk 
of which results from variations in the 
velocity of radio wave propagation duc 
to changing weather conditions, Sperry’s 
Walter N. Dean told the IRE. With 
suitable compensation for the latter, 
Cyvtac’s overall timing errors are about 
(0.1 microsecond, compared to one mi 
crosecond for a standard Loran 


Sky-Wave Contamination 


Sperrv’s tests indicate that the oper 
ating range of a single Cytac chain 
could be extended from 1,500 to per; 
haps as much as 2,800 miles if sky-waves 
were used. However, the system is de 
signed to operate solely from ground- 
waves under normal conditions to avoid 
contamination from spurious pulses. 

The first of any sky-wave pulses nor- 
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Firm footing for 
fomorrow’s airborne 
instruments... 


Not just another new plant for the aircraft or 
electronics field, but the planned result of a 
pioneer in the field of instrumentation and 
aircraft accessories. 
Adding new engineering design and 
development facilities to long experience 
and top personnel, Pacific will continue 
to originate products which are a 
significant step ahead of the field. 
Whether you rely on Pacific for such 
proved designs as the rugged rate 
gyros and accelerometers shown 
below, or for undreamed of instru- 
ments to solve future problems, 
Pacific is always ready and anxious 
to serve you. 


Tage | 2) 
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PACIFIC SCIENTIFIC CO. P.0. Box 22019, 
LOS ANGELES Los Angeles 22, Calif. 
SAN FRANCISCO 
SAN DIEGO + SEATTLE 
ARLINGTON, TEXAS 


REPRESENTATIVES: 
AERO ENGINEERING CO. 
Atlanta, Ga 
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mally arrives at least 30 microseconds 
after the corresponding ground-wave 
pulse. To avoid sky-wave contamination, 
the Cytac system is designed to provide 
a fast-rising pulse whose amplitude is 
sufficient to permit phase-comparison of 
its carrier in something less than 30 
microseconds. 

In an experimental Cytac chain cov- 
cring the Eastern half of the U.S., 
Sperry used pulses which rose from zero 
tu full amplitude in about 50 micro- 
seconds, with the receiver designed to 
perform the phase-comparison approxi 
mately 27 microseconds after the start 
of the pulse. 

At the low frequency at which Cytac 
operates, fast-rising pulses mean wide 
bandwidth. Cytac occupies the full 20 
ke. presently allocated in the 90-110 kc. 
band for navigation purposes, and about 
one per cent energy spills outside band 

Some observers belicve that the 20 
kc. bandwidth requirement will make 
Cytac receivers extremely susceptible to 
atmospheric disturbance from thunder 
storms. Navarho, which also operates 
in the vulnerable 100 ke. region, is de 
signed to use extremely narrow-band 
techniques, (AW Apr, 26, 1954, p. 52.) 
However Sperry engincers say that more 
than a year of testing in the experimen 
tal Cytac installation resulted in no 
scrious Outages. 


NEW... 


BASIC RECEIVER FUNCTIONS 


BLOCK diagram of Cytac receiver. 


A major source of error in the Cytac 
system arises from RF carrier phase 
shift due to different ground conductiv- 
ity over different portions of the path 
between vehicle and ground station. 
Sperry found errors as large as 14 micro- 
seconds. ‘Temperature also had a marked 
ettect on apparent propagation velocity, 
particularly in the winter, Dean told 
the IRE. 

Phase shift due to different ground 
conductivity appears to remain reason- 
ably constant, showing a variation of 
less than one part in 50,000 over a 
period of a year, Dean said. This sug- 
gests the possibility of mapping the 
Cytac service arca to determine average 











TEFLON- 
GLASS 


FIBER 
LACING 


TAPE 


New Ben-Har Braided Lacing and Winding Tape 
combines two superior insulation materials--DuPont 
Teflon and glass fibers. Fibers are Teflon coated 
before braiding to maintain rough texture and assure 
tight knots—and to climinate abrasive action of the 
glass. Ben-Har Tapes will not shrink and cut 
through insulated wires. They are pliable from 
~100°F. to 500°F. They are non-absorbent and inert 
to most known chemicals and oils . . . completely 
wax-free and fungus proof 


Available in 3/64, 1/16, 3/32 and 1/4 inch widths, 
in Offwhite. Also available in 8 colors and Black on 
special order. Write for prices and samples 


BENTLEY, HARRIS MANUFACTURING Co, 


2104 Barclay St. Conshohocken, Pa. 


erm-electric 


BENTLEY, HARRIS INSULATIONS 





/thaca, New York 


*T.M. Owens-Corning 
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ground conductivity variati errors, 
then distorting the Cytac charts to com 
pensate for them, Dean said. 

Sperry tests also indicate that phase 
shifts due to temperature changes are 
more Or less lincar along the propaga- 
tion path. This opens the wav to auto- 
matically adjusting the time interval be- 
tween master and slave station pulses to 
partially compensate for temperature 
phase shift 

Dean concludes that “it 1s possible to 
reduce greatly the long-term variation 
in propagation, thus making feasible 
overall accuracies of time-ifference de- 
terminations in the order of + 0.1 
microsecond.” 

Short-term variation, due to atmos- 
pheric noise and interference, are con- 
siderably smaller than these aforemen- 
tioned long-term variations, Dean said 


Time-Sharing Receiver 


The sequential nature of pulse signals 
from diffcrent stations in a Cytac chain 
permits extensive use of time-sharing 
within the receiver to reduce size, 
weight and complexity, Sperry’s Robert 
L.. Frank told the IRE. 

lor cxample, a common RF amplifier 
iy used, supplied with a time-shared 
automatic gain control AGC) voltage 
This equalizes signal amplitudes, and 
phase measurements arc made almost 
independent of RF tuning because all 
signals pass through the same circuits, 
Frank said. ‘Timing circuits also are 


shared. 


New VHF Receiver 
Weighs Only 10" Ib. 


Cedar Rapids, lowa—New lightweight 
VHF communications-navigation — re 
ceiver for airline and business aircraft 
usc, Which weighs 104 Ib., occupies a 
short 2 ATR size case and provides 50 
ke. channel spacing over the frequency 
band of 108 to 152 me., has been 
announced by Collins Radio Co. 

Ihe new Model 51X-2 is less than 
half the size and weight of its prede- 
cessor, the 5SIX-1 which covered a 
more limited band (118 to 136 me.) 
Substitution of semiconductor devices 
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NOW=-ALSO AVAILABLE 
IM 4-40 SIZE 


Internal Lock Holds Screws Without 
Lock Wiring, Lock Nute or Plate Nuts 


Design and fastening problems are simplified 
with one-piece stainless steel Heli-Coil Screw- 
Lock Inserts, now available in 4-40 size 
They protect the tapped hole, lock the screw 
without cumbersome external locking devices, 
meet Military specifications for impact and 
vibration even after repeated dis-assembly. In- 
ternal spring pressure prevents screw rotation 
Easily installed, Screw-Lock Inserts eliminate 
nuts, provide the answer to threaded fastening 
problems in miniature sub-assemblies. 


Mail coupon for complete data. 


NOT THIS BUT THIS 


a) 1 


See the Heli-Coil Screw-Lock Insert demonstrated 
at the Design Engineering Show. 


€: HELI-cOIL CORPORATION 




















*Reg. U.S. Pat. Of 

Fe ee ee ee ee nS ee ee ee oe oe 
| HELI-COIL CORPORATION 

204 Shelter Rock Lane, Danbury, Conn. 

| [}] Send me complete design dota on Heli-Coil Screw-Lock Inserts 

] Send design manual on standard Heli-Coil Screw Thread Inserts 

| [] Send “Heli-Call,”’ your case history periodical 

' 

I 


~ 


[J Who is my local Heli-Coil Applicotions Engineer? 


TITLE 


| 
| ! Abdores$__.___. ai , illite natalie 
it 


city . _ ZONE___StaTe____ ss 
bam a am am am ap ewan an a eases en ene enaenaen anal 


IN CANADA: W. R. WATKINS CO., LTD., 41 Kipling Ave. S., Toronto 18, Ont. 
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Normally, in producing welded pipe, the weld is made at the top. But 
gravity plays a nasty trick. It tugs at the fluid metal in the weld zone, 
pulling it down toward the middle of the pipe. The result, particu- 
larly in the heavier gages, is a perceptible bulge where it hurts the 
most — right on the inside surface. If you try to get rid of the 
bulge — at fair cost —the metal is undercut —and corrosion and 
erosion start there. 


But Trent put a stop to that —simply by going into partnership 
with gravity. With their exclusive Contour-Welding process, they 
weld at the bottom — and gravity works for them. For then, the 
bulge is in the opposite direction — blending in perfectly with the 
contour of the pipe itself. 


ur 
... with new CONTOUR TRENTWELD 


New Contour-Trentweld stainless pipe and tubing is sosmooth, 
both inside and out, that you can’t even feel the weld. It’s 
stronger, more uniform, with no place for corrosion or erosion 
to get a toe-hold. And it’s available in any size or gage .. . in 
all stainless, high-alloy, Hastelloy and titanium grades that 
can be welded. 





ONTOUR| Stainless and High Alloy 
CeENTWELD Welded Tubing 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 





{> 
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for tubes and the use of a transistorized 
d.c. to a.c. converter instead of the 
familiar rotary inverter are partially re- 
sponsible for the size and weight sav- 
ing. The new receiver uses 9 tubes, 
1 transistor and 7 crvstal diodes com- 
pared to 19 tubes for its predecessor. 

In addition to providing communi 
cations service in the 118 to 152 me. 
band, the 5LX-2, when used with a 
Collins 344B-1 navigation-instrumenta 
tion accessory (also contained in a 
short 8 ATR and weighing about 12 
pounds), provides 
@ ILS Localizer service, at odd- tenth- 
megacycles from 108.1 through 111.9 
me. with simultancous voice reception. 
¢ Omnirange (VOR) service between 
112 and 115 me. with voice reception. 
© 1T'VOR service at even tenth-mega- 
cycles and odd 50 ke. steps from 108 
to 112 me. with voice reception. 

Ihe 51X-2 uses 42 crystals for the 
full 108 to 152 me. coverage but can 
be supplied with fewer crystals if only 
105 to 136 me. service is required. 
Ihe receiver is designed to Acronau- 
tical Radio Inc. Characteristic 520A 
id= employs modular construction 
throughout. 


FILTER CENTER 





> Collins Sponsors PWI Research 

hour research investigations into various 
phases of the aircraft proximity warn 
ing/collision avoidance problem have 
been launched by Collins Radio Co. at 
everal universities and research centers 


> New ‘Type Amplifier?—Combination 
oi two solid-state phcnomena—celectro- 
luminescence and photoconductivity— 
may provide an interesting new tech- 
nique for controlling flow of electric 
urrent, according to Dr. Malcolm H. 
bb of General Electric's Research 
Laboratory. Some semiconductor junc- 
tions emit light when current is passed 
through them, light which could be 
converted back into clectricity when 
strikes an adjoming photoconductor, 
Small emitter attached to one of the 
mi conductors could provide grid 
pe control. Hebb also speculates that 
emiconductor junction light source 
ught be “the key to getting closer to 
he theoretical 200 lumens from every 
itt of clectricity instead of the 20 
lumens produced by a good incandes 
bulb and 60 lumens from fluo- 
rescent lamps.” 


> Changing Times And Names—Radio- 
1! lectronics- Uclevision Manufacturers 
\ssociation (RETMA) may — soon 
horten its name, to Electronics Indus- 
try Association or Electronic Manufac- 
turers Association Originally called 
Radio Manufacturers Association, the 
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for high 


oO 


temperature 


applications 


intricate internal cored passages for above casting 


This extremely complex aircraft valve body is currently being sand cast 
by Rolle in two aluminum alloys... 355T6 and 356T6. But as part of a 
continuing program of casting research, Rolle has also poured the piece 
with equal success in ZRE1 and A-142. While A-142 does not yet have 
the acceptance of many other alloys, Rolle is extremely interested in 
its possibilities in high temperature applications. 

The valve body is an ideal test piece for such research. Few castings 
offer a tougher trial of as-cast properties. The many small diameter 
passages through the piece demand intricate tube coring as well as the 
more conventional sand cores. The tubes are removed after casting 
by a process developed in Rolle’s Research Laboratory. 

Whether your needs are limited to conventional alloys and casting 
techniques, or demand unique experience in high temperature alloys, 
intricate tube coring, etc., you'll find Rolle an ideal source of aluminum 
and magnesium sand, permanent mold, shell, and investment castings. 

FREE 57-PAGE CASTING ENGINEERING HANDBOOK helps you design 
and specify aluminum and magnesium castings. Available on letterhead 
request. Write for your personal copy. 


SEE US AT THE ENGINEERED CASTINGS SHOW... BOOTH 618 


weconn meer oie OOLLE 


MANUFACTURING COMPANY 
309 Cannen Avenve, Lensdele, Pa. toensdale 5162 
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ROBERT L. EARLE 

Executive Vice President 

is second in command of the Marquardt 
engineering-production team. With an 
engineering-business administration-educational 
background and more than 20 years’ executive 
experience in the aircraft industry, Bob is one of 
the motivating factors in the rapid strides being 
made by the Marquardt team. 


Engineering-Management —An engineering- 
management team, comprised of some of the 
country’s recognized scientists and technical 
personnel in the field of supersonic propulsion, 
stimulates Marquardt’s progress. 


Research and Development— The West's 
largest ramjet test facility, situated at the Van 
Nuys plant, provides professional engineers 
with the tools to test advanced design and 
development ideas. 








Marquordt’s new produelien facility now under construction at Ogden, Utah 


offering new opportunities to professional engineers 


Freedom to pioneer —freedom to grow... 
these are the challenges and new engineering 
opportunities at Marquardt Aircraft. 
Through these freedoms, Marquardt stands 
established as the leader in ramjets, ‘“power- 
plant of the future.” 


Through these freedoms, Marquardt leads the 
way into advanced engineering projects. 

These freedoms — pioneering and growth — 
are as individual as each professional engi- 
neer, as collective as the entire Marquardt 
team. Through them, Marquardt now offers 
new and unlimited opportunity for profes- 
sional engineers in two of the West’s most 
stimulating areas. At Ogden, Utah, in the 
heart of the Wasatch Mountain vacation area, 
Marquardt is now constructing a multi-million 
dollar production plant to produce supersonic 
powerplants for the Boeing Bomarc intercep- 
tor missile. And in Southern California’s San 


Fernando Valley, Marquardt professional 
engineers are involved in a major expansion 
program for design, development, and test of 
new ramjet engines, turbojet and ramjet 
engine controls. 

If you are a professional engineer interested 
in the freedom to pioneer —the freedom to 
grow —for yourself and your company, we 
invite you to investigate the opportunities at 
Marquardt Aircraft, today. Please contact 
Jim Dale, Beofessional Personnel, 16551 
Saticoy Street, Van Nuys, California. 


marquar 


VAN NUYS, CALIFORNIA 





FIRST IN RAMJETS 





OGDEN, UTAH 


or tomorrow’s power 


Skilled hands coupled with keen minds made today’s rocket 
powerplants a reality. Minds that formulate new theories in powerplant 
design *. . and hands that prove these theories by careful 

experiment, test and application. 


Guided by such hands and minds, RMI has led the way for over 

fifteen years—designing and producing record-breaking powerplants for 
such supersonic vehicles as the X-1A, Skyrocket and the 

Viking missile; Today and in the future, RMI engineers and scientists 
will continue to blaze the trail toward advanced propulsion 

systems for manned and guided flight. 

Engineers, Scientists— Perhaps you, too, can work with America’s first 
rocket family. You'll find the problems challenging, the rewards great. 


for Progress 


REACTION MOTORS, INC.%. 


A MEMBER OF THE OMAR TEAM 
ODeOanvrttig, Bow J BaREaY 








Portable PA 


Portable _transistorized public address 
system, delivers 34 watts audio power, weighs 
only five pounds and operates from eight 
flashlight batteries. Device has range of more 
than 400 yards under reasonably quiet con- 
ditions according to manufacturer, Kaar 
Engineering Corp., 2995 Middlefield Road, 
Palo Alto, Calif. 


name was expanded when TV arrived 
on the scene. With the rising im- 
portance of the military and industrial 
electronic segment of the industry, it 
took its present name. 


> Braniff, Eastern Buy Flight Directors 
~Collins Radio’s newest Model FD- 
105 flight director system will be in- 
stalled on Braniff Airways five new Boe- 
ing 707s and nine Lockheed Electras 
and on Eastern Air Lines’ 23 Douglas 
DC-8s and 40 Electras. New modcl 
has four-inch diameter panel instru- 
ments, 


Microwave System Uses 
-Tropospheric Scatter 


lropospheric scatter communications 
system which operates at microwave fre- 
quencies (7,125 to 8,500 mc.) instead 
of in the usual UHF band, thereby mak- 
ing system less vulnerable to enemy in- 
terception and or disruption, has been 
developed by Philco Corporation for the 
Air Force. System provides video band- 
widths for transmission of television or 
radar signals over distances up to 200 
miles. 

System employs two 28-ft.- parabolic 
antennas which provide a 54 db. gain 
and 0.3 degree beam width. This pro- 
vides extremely high directivity which 
makes transmission less susceptible to 
interference from aircraft in or near the 
beam. 

Also used are new four-cavity kly- 
strom amplifiers rated at 2,000 watts 
continuous power and a device which 
combines the output from two diversity 
receivers without previous switching 
transient problems to provide a 3 db. 
gain in performance, 
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“JUST THIS ONCE,” begged the ad manager, 
“LET'S NOT SHOW A PICTURE OF AN AIRPLANE!” 


“But this is an aviation ad,” we argued. “ Everybody has an airplane in an 
aviation ad!"’ 

“And that’’, he explained, ‘‘is just why we shouldn't. I love airplanes but 
I’m not selling ‘em tm selling General Electric Aircraft Lamps—the best 
darned lamps on the market. Nobody else can match our complete line 
or our quality. 

“We could talk about any one of a hundred G-E. Lamps that are big news. 
But instead, Iet’s tell about our new directory of General Electric Aircraft 
Lamps. Tell how it shows types of lamp bases, filaments, shapes and sizes— 
how it has a cross reference index of F.1.1.N., A.N., and M.S. numbers. 
Over 175 lamps are listed, showing design volts; watts, amps, or candle- 
»ower; types of filaments; life of the lamps, and their dimensions, Just tell 
em that.” So we did! 

Send for your new Aircraft Lamp Directory today. General Electric Co., 
Miniature Lamp Dept. AW-4, Nela Park, Cleveland 12, Ohio, 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








( ) AIRCRAFT TUBING 


SERVICE STEEL 





ballistic rocket with Dr. Howard M. Kindsvater 
(left), propulsion staff engineer, and André P. Bignon, 
propulsion research specialist. 


—— - 
B. Ellis (center), head of the Ision Department, 
discusses methods of accurate thrust termination f6r a 





PROPULSION ACCURACY-—a major missile problem 


Controlling power action is but one of the major 
problems facing propulsion engineers and scientists. 
Important advances in this and related areas of propulsion 
are necessary to missile systems now in development. 


Because of the growing complexity of problems now 
being approached, Propulsion Engineers find their field 
offers virtually limitless scope for accomplishment. 
The ability to perform frontier work is essential. 


Engineers and scientists possessing a high order of ability 
and experience in propulsion and related fields will be 
interested in new positions now at Lockheed Missile Systems 
Division's Sunnyvale and Van Nuys Engineering Centers. 
Inquiries are invited. 


Sehheed 


MISSILE SYSTEMS DIVISION 
research and engineering staff 
LOCKHEED AIRCRAFT CORPORATION 


PALO ALTO + SUNNYVALE + VAN NUYS 


CALIFORNIA 





BUSINESS FLYING 





New York Police Helicopters Save Lives 


By Erwin J. Bulban 
New York—New York Police Depart- 


ment helicopter operation underscores 
the value of rotary wing aircraft as an 
effective life saving and law enforce 
ment medium for local government. 
Scores of lives have been saved thus 
far by Bell 47-Ds belonging to NYPD’s 
Aviation Bureau. About a dozen drown 
ing persons were rescued last year alone. 
Highly publicized in the local press, 
NYPD’s little Bells are almost as 
familiar to local New Yorkers as the de- 
partment’s ground-based patrol cars. 


High Regard 


Although the Bureau's modest 
$25,000 annual budget hasn't been in- 
creased over the past five vears, some 
indication of the high regard held by 
municipal officials for Aviation Bureau 
operations can be seen by the easy treat- 
ment its budgets get during annual re 
view, compared to other roughly treated 
city departments. When NYPD's Avia- 
tion Bureau decided to re-equip with 
modern aircraft, it received city approval 
necessary to purchase three new four 
place Bell 47-) Rangers. Standard price 
for the 47-] is approximately $63,750 
With all of the equipment specified by 
the Bureau, its aircraft will cost ap 
proximately $80,000 each, including 
litters, litter doors, airrescue power 
hoist, approximately $2,000 worth of 
radio and spares 

Normally Bell recommends that pur 
chasers of a single 47-J get $2,600 in 
spares; two ships should have $6,000 
worth and three would require $26,000 
worth. This is based on a single vear, 
or 600 hr., operation. Bureau is fortu 
nate that some 75% of its 47-D spares 
ire suitable for 47-] operation, 
from engine and rotor blades 


sie 


First Delivery 


First of the Bureau's three Rangers 
was delivered late in February; the other 
two were scheduled to be delivered to 
its Flovd Bennett Field base in Brook 
hn this month. Of its two remaining 
47-D1s, one will be used for training 
ind the other eventually will be re 
placed with a new model 

Ranger's improved performance with 
increased pavload was the major factor 
in ordering the new aircraft. Although 
the 47-D1 is rated by the manufacturer 
is a three-placer, Aviation Bureau con 
siders it a two-place ship for its tvpe of 
operation. Its new Rangers, with a cur 
rent allowable gross of 2,565 Ib., pro 
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FIRST OF THREE Bell 47-J Ranger helicopters purchased by New York police. 


Eg 


NEW MODELS will replace Bell 47-D1s. 


vide a payload of approximately 950 Ib 
permitting a good 
rescue equipment and up-to-date radio 
to be carried. Payload increase to about 
1,300 Ib. mav be available, with Bell 
working to increase the 47-]'s allowabk 
gross weight to approximately 2,550 Ib 

Aviation Burcau’s beat is along the 
vast stretches of water enclosing New 
York City, patrolling some 650 mui. of 
waterfront. It works with Civil Aero 


ri omple ment of 


Department will keep two 47Ds. 


nautics Administration and Civil Acro 
nautics Board im checking complamt 
igainst low flying, enforces regulation 


of Department of Marine and Aviation 


iegarding seaplane bases and other land 
ing arcas im its jurisdiction, and docs a 
considerable amount of acrial survey for 
various City departments 

An average year's breakdown of thi 
type and number of flights its helcop 
make hecking boats m 


tors meclude 


115 





FROM DESIGN & DEVELOPMENT THROUGH TES 


AND PRODUCTION 


ELECTRONIC 
CONTROLS 


For Aircraft and Missiles 


Thompson experience, skills and facilities—from 
design through production—are ready to go to 
work for you. You can count on Thompson for 
development and production of electronic con- 
trol sub-systems and components, counter- 
measures and microwave components. We invite 
your inquiries. 


ELECTRONICS DIVISION 


Tp Thompson Products, Inc. 


2196 CLARKWOOD ROAD + CLEVELAND &, OHIO 





distress, 69; traffic surveys, 22; aerial 


photo surveys, 35; searches for missing 
persons and boats, 75; transport injured, 
4; recover bodies, 15; storm warning 
coverage, 3; secking boats reported in- 
terfering with bathers, 10; drownings, 5; 
convict searches, 4; apprehension of 
stolen boats with occupants, 3; locate 
stolen cars, about 15. 

Once the police helicopters aided in 
apprehension of a band of kidnapers 
who tricd to use carrier pigeons for de 
livery of ransom money; the helicopters 
trailed the pigeons to the kidnaper’s 
hideout. Another time one of the heli 
copters helped narcotics agents nab a 
dope peddler who had evaded trailing 
for years. Detectives painted a mark on 
top of the suspect's car, followed him by 
air to a ot 20m with the helicopter 
painted to blend with the sky. 

Several times, prisoner escapes from 
Welfare Island have been foiled by the 





Fire Copters? 

New York—Fire fighting helicopters 
definitely will play a role in Fire Depart- 
ment operations in the future, N. Y. Fire 
Commissioner Edward F. Cavanaugh, 
Jr., told Aviation Week. 

Commissioner Cavanaugh sees a need 
for a rotary wing “fire engine” large 
enough to carry about 10 firemen, 500- 
gal. chemical tanks, specially developed 
lightweight booms with fog-nozzles and 
two-way radio for air-to-ground contact. 
Such equipment especially would be use- 
ful in outlying suburban areas and to 
fight spread of brush fires difficult to 
reach over rough terrain. 

Small liaison-type helicopters also are 
needed to transport Fire Department 
officials quickly to the scene of major 
blazes where they could effectively direct 
operations from the air via radio, Com- 
missioner Cavanaugh and several men in 
his department have used borrowed Po- 
lice Department Bell 47-Dls on such 
occasions, Commissioner Cavanaugh es- 
timates that if his department had its 
own small helicopter it would be used 
for such duties at least four times a 
month, 

However, such equipment doesn’t ap- 
pear to be in the procurement stage at 
present; the Commissioner says there is 
no room now in the department’s budget 
for helicopters. 

Several helicopter manufacturers, par- 
ticularly Bell, Kaman and Vertol, have 
studied fire-fighting helicopter projects. 
Bell has been working with Ansul Chem- 
ical Co. in fitting a chemical dispensing 
boom on its Model 47 and demonstrat- 
ing how close the copter can work to 
fires. Ansul currently is studying what is 
needed in the way of lightweight dispens- 


ing equipment. 
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Features of the new 
TORRINGTON ORAWN CUP 
ROLLER BEARING 


A 


FY 


B 


e rollers end-guided at pitch line (A) 


e shaft-riding retainer (B) designed 
to permit lubricant circulation 


e high capacity in small cross 
section (C) 


e long pregreased life 

e efficient at high speeds 
« mounted by press fit 
«simple housing design 


e low unit cost 


L. 











INTRODUCING 


a new low-cost precision roller bearing... 


THE TORRINGTON DRAWN CUP 
ROLLER BEARING 


For the first time, the advantages of drawn cup outer race construction are avail- 
able in a precision roller bearing 

This compact livhtweight bearing consists of ph rical end needle rollers, a 
one-piece hardened steel retainer and case-hardened thin-section outer race. De- 
signed to run on a hardened shaft or with an inner race, this new series takes a 
press fit in a simple housing without snap-rings or shoulders 

Highly efficient roller guidance and lubrication are outst inding features The 
shaft-riding retainer contacts the roller ends at the pitch line where guidance can 
be obtained with the least effort. The design provides ample storage for lubricant 
and promotes its circulation 

These features make the new bearing particularly suited to applications requir- 
ing compactness with precision, high-speed endurance or long pregreased life 

For information on sizes now available and tor application assistance, call on 
our Engineering Department or write for the new bulletin, “Torrington Drawn 
Cup Roller Bearings.” THe ToRKkINGION Company, Torrington, Conn. — and 
South Bend, Ind 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + THRUST + BALL + NEEDLE ROLLERS 
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Creative En gincers : 


Work where the breakthroughs are being made in 


every major field of Electro-Mechanics 


\s a creative engineer, you belong at the 
Troon of your field... where tomor- 
rows battles are being won... 


Linn 
screntitve 
where you can help win them, 

For more than a decade, AUTONETICS has 
heen at the forefront of electro-mechanical 
technology... building up the unique stock 
pile of experience and developing the 
advanced te hniques and tools that can 
make your professional victories possible 
at AU TONETIOS today, 

Justa few spre ific results of AUTONETICS’ 
ploneerng are the MG-4 Fire Control Sys 
tem for NATO's F-BOK Sabre Jet: Flight 
Control elements for the F-100 Super 
Sabre; 
trolled machine-tool system « apable of per 
forming complex milling and drilling oper 
Recomp Ss anew 


Vumill, a new magnetic-lape con- 


tions automatically; 
portable high speed, ‘ ompletely transistor 
ized digital computer; and inertial guidance 
~ystems for both airplanes and missiles. 


AUTOMATIC CONTROLS MAN 


Today, our programs are gathering 
speed, broadening scope. New engineering 
methods have been developed to cut lead 
time. System and component evaluation is 
being accelerated with automatic checkout 
equipment. Packaging is being designed 
and systems micro-minaturized to fit the 
cramped confines of sleek missiles and jets. 

YOUR OPPORTUNITY EXISTS AT EVERY 
LEVEL of creative engineering from Pre 
liminary to Performance Test—because 
\utonetics is one of the few companies in 
the world that can design and quantity- 
produce complete automatic control sys- 
tems for both the military and industry. 

LET US KNOW what kind of creative engi- 
neering interests you (please include high- 
lights of your education and experience). 
Write today to: Mr. A. N. Benning, 
Administrative and Professional Person- 
nel, Dept. 358W -4, AUTONETICS. 9150 FE. 
linperial Highway, Downey, California 


Autonetics 4) 


A Division of North American Aviation, inc 


HAS NEVER BUILT BEFORE 








Low Flying 
Complaints] 


1950 51 7 
1951 46 8 
1952 101 6 
1953 81 5 
6 
8 
9 


Crashes 








1954 62 
1955 51 10 
1956 57 22 




















helicopters maintaining surveillance over 
the island, forcing escapees to remain 
under cover until they were located. 

Trafic duties include checking busy 
parkways from the air. If officers see 
anything that might stall traffic for more 
than five or ten minutes, they radio 
to send patrol cars to the scene. Acci- 
dents being a major source of traffic 
ticups, the helicopters are engaged in 
photographing parkway entrances and 
exits; pictures will be supplied to ground 
units, so that in event of a major acci- 
dent, they will be able to spot the best 
places to hold the flow of traffic to 
allow easy passage of tow vehicles and 
ambulances, If needed, the helicopters 
would be called in to evacuate injured. 

To assist in getting injured rapidly to 
nearest hospital, the Aviation Bureau 
developed an Emergency Manual con- 


taining acrial photos it took at ap 
roximately 20 of the city’s major 
Reonitdle each one gn pain, | the 
actual landing area adjacent to the build- 
ing that would be used by a copter. 

Procedures also are dev feed so that 
the helicopters will cover any of the 
city’s prisons in event of trouble. 

Police may fly serum to upstate chil- 
dren’s camps threatened by epidemics 
and have been used to fly blood plasma 
to emergency cases. Sometimes they 
have gone out to locate doctors on 
fishing boats, dropping a note in the 
water alongside the boat to tell the 
doctor he is urgently needed on a case. 
Occasionally the copters cover upstate 
parks hunting lost children, or game 
areas seeking missing hunters. 


Aerial Survey 


The helicopters are estimated to have 
saved untold sums in aerial photo survey 
work for other departments. Officers 
estimate that thousands of pictures 
have been made from the Bells. One 
major project was photographing the 
entire lower Manhattan to aid city engi- 
neers in developing a sewer project 
Oblique views enabled them to estimate 
building heights and calculate amount 
of pipe that would be required. Other 








U. S. Business & Utility Aircraft Shipments 


(Jenvery Febrvery 1957) 





Meke and Medel 


Aere Design 560-A 
680 


Beech 35 Bonanza 
50 Twin-Bonenra 
18 Executive 


Caliair A-4 


Cessna 170 
172 
180 
182 
310 


Champion 7EC Traveler' 

Colonial C-1 Skimmer 

Helio H-391B Courier 

Mooney Mk. 20 

Piper PA-18 Super Cub 
PA-18A Super Cub 
PA-22 Tri-Pacer 
PA-23 Apache 

Teylorcraft Mk. 20 


Trecker Royal Guill P.136-L1 1 


Totals 477 


Aircraft 


Builders Net Billing Price 


Feb. Jen. 


$635,000 $1,416,000 


2,122,378 3,048,221 


12,270 12,000 


, 381,850 2,557,608 
52,745 
56,000 
46,000 
61,000 


26 
40 | 2,841,073 


48 
1 10,000 
0 74,500 t) 


550 $7,294,742 $9, 802,704 








' Twe-week plant shutdewn in February for model change. 
Seurce: Compiled by AVIATION WEEK from menvufecturer's reports. 








AVIATION WEEK, April 15, 1957 


; 


RELIEF VALVES 
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7520 12th., NE., Seattle 15, Work. 
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1132 Denson Drive, Deyteg 10, Obie 
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Cessna’s “NEW LOOK’ 


a 
e i g ’ i t e rs . provides greater opportunities 


than ever! 

Our plan for continuous, controlled expansion—based 
on a healthy balance between military and commercial 
aircraft proyects—pays off for you! Creative freedom and 
an unhampered pursuit of challenges are part of your 
“heritage” at Cessna—and, the new, two-story, 44,000 
square foot building illustrated below—designed exclu- 
sively and specifically for our engineers—can be your 
new home at Cessna. 

You and your family will enjoy making Wichita 
your home, too! It was not without much forethought 
that the founders of Cessna located here. Third fastest- 
growing city in the United States, Wichita is a friendly 
city . . . a busy city . . . ideal for family life and 
recreation. The school system is excellent... with above 
average facilities . . . easily accessible in all residential 
districts. Why not join Cessna—and GROW with 


Cessna? Your future is our future! 


Opportunities available for 

© Airframe Design © Jet Propulsion Engineer 
Engineers ¢ Flutter and Dynamics 

© Weight Control Supervisor 
Engineers ® Production Liaison 

© Power Plant Engineers 
Installation Engineers © Technical illustrators 
(Jet and Reciprocating) © Catalog and 

© Airframe Stress Maintenance Writers 


Analysts © Engineering Checkers 


(Competitive salaries to qualified applicants) 
NON-CITIZENS WELCOME 


write, 
wire 
or call 


Professional 
Placement 
Supervisor 


Cessna Aircraft 
Company 
Dept. AW 

5800 East Pawnee Road 
Wichita, Kansas 


Snda AIRCRAFT COMPANY Ee 





photo missions are flown for Board of 
Estimate to survey land sites subject to 
litigation and also to study sites for new 
schools and other public buildings. 

lo cover its territory, the Bureau 
works out of a hangar leased from the 
Navy at Floyd Bennett. Acrial patrols 
start at 8 a.m. and last through sun- 
down. In summertime, when daylight 
saving time prevails, this means the 
ships are aloft until approximately 9 
p.m. 


Emergency Use 


Normally missions are canccled if 
winds exceed 35 mph. or if visibility 1s 
less than three-quarters of a mile, but 
im an emergency police helicopters have 
gone out even when these minimums 
have becn exceeded. Once, after a hurri- 
cane, they went aloft in winds of ap 
proximately 50 mph. to rescue two 
small boys who had ventured out into 
choppy water on flimsy rafts. The 
weather was so rough that all boats 
were tied up and the helicopter beat a 
police vata & that attempted the rescue 
from a distant point. 

In the course of its operations, Avia 
tion Bureau personnel have been 
awarded 15-20 department commenda- 
tions for their work. 

Four heliports, strategically located 
around the city, make it possible to 
base helicopters about five minutes 


away from the farthest point from cach 


station; the main base is about 25 
minutes away from the farthest point 
in the Bureau's jurisdiction. All of the 
helicopters return to main base cach 
night. Although the helicopters are 
equipped for night flying, this is 
avoided because of the difficulty of 
locating anything after sunset, except 
when a bright moon is out. Police heli- 
copters put in approximately 50 hr. of 
night flying annually. 

With five helicopters, the Bureau is 
able to have four ships available for duty 
at all times, the fifth being in overhaul. 
Each 47-D put ‘in between 30-40 
hr./month. On this basis, operating 
costs average out at approximately 
$14/hr. 


Low Overhead 


Kev to the low costs, of course, is 
low overhead. Pilots and maintenance 
personnel are uniformed officers drawn 
from Police ranks, with previous flying 
experience. Flying roster 1s made up of 
11 pilots and 13 maintenance personnel. 
‘Two men fly on each patrol 

Requirement for pilots who want to 
transfer to the Aviation Bureau is that 
they have at least a commercial pilot's 
rating; maintenance personnel have to 
have an A&E mechanics rating. Some 
30-35 pilot applications and about half 
that number of mechanics are usually 
on file with the Bureau. 

Aviation Burcau is one of three units 
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belonging to NYPD’s Emergency Serv 
ice Division commanded by Deputy 
Chief Inspector Walter E. Klotzback. 
The Bureau is in charge of Lt. Kenneth 
C. Johnston, an ex-USAAF instructor 
with the Traming Command who 
taught multi-cngine transport pilots. Lt 
Johnston came to the Police Depart 
ment as a patrolman in 1946, spent 
three years on the street before trans 
ferring to the Aviation Bureau 

Pilot strength comprises Lt. Johnston, 
a sergeant, two acting sergeants and 
seven patrolmen. Maintenance _ per- 
sonnel is made up of a sergeant and 12 
patrolmen. Original group of pilots 
were trained at Bell Helicopter Corp., 


when it was based in Buffalo, N. Y., 
in 1948. Since then, new patrolmen 
pilots have been trained at Floyd 
Bennett by Sgt. Harold W. Behrens 
Basic course uses Bell's training 
manual and comprises 35 hr. flight 
time, with considerable attention to 
emergency autorotations., Spot auto 
rotation landings are stressed in’ the 
curricula because the Bureau is oper- 
ating single-engine helicopters over 
populated arcas, although the majority 
of their flying actually is over water 
areas skirting the metropolis, Ac 
cording to Sgt. Behrens, Bureau pilots 
have never expenenced a full power 
failure. Sgt. Behrens is in charge of 





TEAMWORK 





Whittaker gyros ore 

designed ond built by o stoff 
of engineers and technicians 
that has remained practically 
intact for more thon o decode, 


By working together, 

they hove been able to produce 
Gyros that ore unsurpassed for 
strength, accuracy and 
reliability. The proof is in 


Whittoker's overall customer 
rejection of less than 2%. 


Whittaker Gyro 


DIVIBION OF TELECOMPUTING 





CORPORATION 
VAN NUYS, CALIFORNIA 
STANLEY 7-611 





SPERRY ANNOUNCES 


TWO NEW 


WEAPON SYSTEMS 
DIVISIONS 


CARL G. HOLSCHUH, President of Sperry Gyroscope Company. 


“In the years ahead, the nation’s requirements for new and more efficient weapon systems, 
delivered at maximum speed and minimum cost, will impose greater demands on industry. 
For its part, Sperry is moving to meet these demands with the formation of our new Air 


and Surface Armament Divisions. 


“Objective of this product-team realignment within the Sperry organization is to assure 
more advanced design, shorter lead times and lower costs in the development of weapon 
systems in these two categories. Each division, with its own engineering, manufacturing and 
contract organization, includes specialists in radar, fire control, gyroscopics, navigation, iner- 
tial guidance and all the allied sciences essential in the engineering of complex weapon systems.” 





SAMUFL AGABIAN has been appointed 
Manager of the Air Armament Divi- 
sion. Formerly works manager, Mr. 
Agabian is an Annapolis graduate 
and former Marine Corps officer. 
His work at Sperry has included re- 
sponsibility for computing gunsights, 
bombsights, antiaircraft devices, 
radar and infrared developments. 


MYRON D. LOCKWOOD, manager of 
the Surface Armament Division, was 
formerly a systems engineering 
director. A World War II Lt. Col. 
of Artillery, and military-technical 
advisor at M.LT., Mr. Lockwood 
has been associated with Sperry 
projects in underwater torpedo fire 
controls, guidance computers for 
missiles, antiaircraft control systems 
and inertial navigation equipment. 


AIR 
ARMAMENT 


Air-to-air missiles and systems 
Air-to-surface missiles 

Airborne radars 

Airborne beacons 

Airborne electronic countermeasures 
Bombing-navigation systems 
Aircraft fire control radars 

Airborne inertial systems 


SURFACE 


ARMAMENT 


Surface-to-surface missiles 

Surface-to-air missiles 

Ground and shipboard search radars 

Ground and ship tracking radars 

Battlefield surveillance equipment 

Mortar and artillery locators 

Land, ship and submarine fire control systems 
Computers 

Land and ship-based transmitters 

Weapon direction systems 

Ground and ship-based electronic countermeasures 


PEARY oxen COMPANY 


DIVISION OF SPERRY RAND CORPORATION 





WS 


\ 


HTAA\\\ 


i Wi 


AS 


I\\ 


ittienness are Successful Careers! 





training Bureau pilots. He came to the 
Department as a patrolman in 1946 Are You Falling Behind in 
after an extensive civilian and military Must" Reading 
instructor's career. Ratings include pone, Certeciwals 
teports, Studies 

commercial pilot, single- and multi- 
engine, and he is a rated CAA-qualified rea Fang Boy En 
examiner in helicopter and fixed wing because You're not “Well 
aircraft. informed 

Autorotation landings have always 
been made on water, because such train 
ing is a tricky procedure on land, calling 
for exact touchdown procedure to avoid 
damage. Rated pilots also are checked 


every there months to shoot autorota- 
tions for periods of about an hour and 
a half, making engine-off landings on 
dye marker in the water from 90 deg., 


180 deg. and 360 deg. into the wind. 


Spot landings for rescue work also are 
stressed, pilots being required to touch ] 
down on flat areas on rock jetties 
measuring about half the length of the ——n i a 


helicopter’s float gear. In addition, rated 
pilots are checked out any time they 
have been inactive for a two-week 
period. An Easy Way to Increase Your Reading Skill and 
Personnel turnover apparently isn't . 
a major problem with the Bureau, al 
though industry has absorbed 30-35 F , a , acd? 
patrolmen pilots since it started heli- and Use More of Everything You Read! 
copter operations in 1948 
Switch to the new Model 47-] will [F you have a “reading  yroblem—and Sasi Gian Qemnsiten Wes Chetan 


entail approximately five-hour flight millions of Americans do—then here at 
last is the help you've been waiting fo I ha rin Reading Improvement For 
M 


check for all Bureau pilots Paul D. Leedy has helped improve \dults ere a epecitt read 
reading skills of many adults at New y wo * ») what yer rer * te «at 


let Paul D Leedy of 
N.Y.U.\s famed Heading 
Institute, Show You 


Speed ... to Understand More, Remember More, 





how to correct ' ‘ ane ou get 


solu 


! 
| University's Reading Inetitute Rutgers . 
Do Own Overhauls | University, and other noted centers giving eo? eet vo wo - 


Another maior factor in keeping over special attention to improvement of read 
aj ¢ | 5 ing ability. Now he has packed his years 
head down is that the Bureau handles of experience into one practical book for two vied 
your spare time une Whether you read w your reading 
overhauls on its equipment, including for business, pleasure, or study of any ‘ ry firet leasun 
. kind, you will benefit from Mr. Laeely's 
chgines up to Mayors, whi h are remarkable new book. Using the methods How This Book Helps You 
handled by the factory. At 600 he in Keading Improvement for Adulte you 
- s can, in amazingly little time, increase your ‘ ' ust a few of 
periods, the 47-D1s5 are completely tom reading speed two, three, even four times 


1) thee im tt 
thin 


. sour present rate at the same time ab 
down by Bureau mechanics, who over rita cat cata Ge at eeenee . Ki 
haul transmissions, gearboxes, main and you read ! 
tail rotors (including necessary splicing, The Secret of Rapid Reading 

" . ’ ’ 
FCCOVCTING ). Parts requiring Magnaflux ending Improvement For Adults shows you 
or Zvglo checks are sent out on bids v be i rader—and how 
u an sme ’ on ‘ 1 o ord 


All the radio work also is done in shop hee} wee nt vod o must’ tbeoeolke .t 


re WW mppae - and pr ane vite apeed 


it Bennett. Senslanah Guldications that Geass anne 


Executive ofensiona euple overn 


Considerable do-it-vourself is evident Fro a gegen NE ge pte 
in the shop and operating equipment at of life have benefited from the vethodn TRY IT FOR 10 DAYS FREE! 
Bennett; cxamples include a multi Mail the n theut 
The executis ‘ , eadin ' rh und w il i py of Keading im 
aay ir 


position engine stand, which simplifies general and business Jot vit provement War Adulte f. 
} wts Business Week, and becom: the ot convineed th will 
powc! plant mamtenance, built from ye © reading courses, 90 yo on te e ader 


Bell blueprints that — the Bureau 
mechanics redesigned for more versa 
tilitv. The Bureau also designed and 
built its own mobile helicopter land 


ing platforms which speed getting the MAIL THIS COUPON 
hips in and out of the hangar and - McGraw-Hill Book Co. Dept. AW-4-18, 327 W. dist Street, New 
N 


urborne. York 36. 
he Burcau appears satisfied with its Please send me for FREE trial a copy of Paul Leedy’s Reading 
! C I p! improvement for Adults. Within 10 days I will either return 


equipment. Spark plug problems mostly it without further obligation. or keep it and send you on! 
$1 95. plus a few cents shipping, and local sales tax if any. as 


have been licked through the use of first payment, and then $2 a month until the low price of only 
100 octane Shell TCP fuel, which the CASS & Sate 
Name 
Bureau has been using since the sain 
petroleum company asked that it be City & Zone 


tried on a test basis before it was intro Position 
duced. Plugs are now seldom changed Company 

52 Check here if you prefer to send full payment of 6595 now 
between 25 hr. checks; changes are In which case we will pay shipping cost. Same return priviles 

; with full refund guaranteed 
made 100 hr For price and terms outende VU. &.. write MeGraw-Hill tnt! 
N.Y 

Another top-rated pigce of equipment AW-4-38 





“Reading bens vevement 
iatep up your tread 
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Need for Specialized Research and Development Information 


Manufacturers are busy broadening their research 
and development activities. They recognize that 
their competitive position depends on the ability 
to compete in the urgent quest for new basic 
scientific knowledge in such diverse fields as geo- 
physics, aerothermodynamics, metallurgy, human 
factors and aerothermochemistry, etc. Because of 
the highly specialized sciences and technical fields 
concerned, manufacturers must often obtain re- 
search and development assistance from outside 
sources — government, university, scientific foun- 
dation, foreign and other manufacturers. In a 
sense, research and development has become a 
unique commodity that is produced, bought and 
sold. 


Expansion of research and development procure- 
ment activities has brought the need for a Guide 
which will increase the understanding of procure- 
ment procedures and available facilities and capa- 
bilities. To satisfy this need, the Research and 
Development Edition, an outgrowth of editorial 
pioneering in this field as outlined later in this 
announcement, will provide the following special- 
ized research and development information: 


INDUSTRY 


Industry’s vital and rapidly increasing role in re- 
search and development will be surveyed. 


Indexed guidebook section tells industry what 


facilities and capabilities are available, where they 
are and how to utilize them. Information on the 
marketing of research and development availabili- 
ties will be reported 


Newly revised government research and develop- 
ment contracting policies and procedures ex- 
plained in detail. 


GOVERNMENT 


Missions, organizations and operating procedures 
of National Advisory Committee for Aeronautics; 
Air Research and Development Command; and 
Office of Naval Research summarized. Their labor- 
atories, research stations and test center facili- 
ties, capabilities and availabilities analyzed in de- 
tail. 


UNIVERSITIES AND SCIENTIFIC 
FOUNDATIONS 


Exhaustive report on the important research and 
development programs at work at various uni- 
versities and independent establishments through- 
out the country. Particular attention is given to the 
procedures of sub-contracting these resources. 


INTERNATIONAL 


Exclusive coverage of oversea’s sources of re- 
search and development available to industry as 
reported by our Geneva, Switzerland office. 








Pioneer Research and Development Coverage 


AVIATION WEEK pioneered research and develop- 
ment coverage in 1953 when it presented an ex- 
clusive full-scale report on the USAF Air Research 
and Development Command and the gigantic in- 
dustry, military and scientific production team 
that it coordinates. Thousands of extra copies 
were purchased by government, industry, uni- 
versity and foreign establishments and used as the 
standard reference for training research and de- 
velopment and procurement personnel. 


In 1956, AVIATION WEEK was called upon to publish 
a second Air Research and Development Command 
Edition to report the many changes, improvements 
and advances that had been made. It is now in use 
as a current standard reference and training aid 
on research and development. 


AVIATION WEEK’s 26 full-time graduate engineers 
and aviation specialists located in key aviation 
centers throughout the world will provide the edi- 
torial manpower and know-how for this newest re- 
search and development service edition. Their 
extensive experience in this field which was pio- 


VIATION 


neered editorially by AVIATION WEEK assures an 
information packed Guide of outstanding useful- 
ness and serviceability. 


ADVERTISERS’ BENEFITS 


Long lasting reference use by industry and the 
military assure advertising repeated exposure. 
Aviation’s largest engineering-management, sci- 
entific and military audience provide advertising 
widest possible circulation. 


Regular June 3rd weekly issue allows extra ad- 
vertising values at no extra cost. 


Regular rates apply and insertions may be a part 
of your AVIATION WEEK contract. 


Advertising will be positioned in appropriate sec- 
tions; heavy stock four-color dividers will make 
up sections, 


Special leather bound copies for military, civilian 
and government leaders. Contact your AVIATION 
WEEK district sales representative for complete 
information. 


A McGraw-Hill Publication 
330 West 42nd Street, New York 36, N. Y. 








NAVIGATIONAL SYSTEMS 


EQUIPMENT DESIGN 
AND MOOERNIZATION 


FIELD ENGINEERING 
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COMPONENT DESIGN 


‘ 
**eecee"” 
SOLID STATE 

PHYSICS 


7) MISSILE SYSTEMS 
tthe a Sil AND COMPONENTS 


If you're looking for development and production experience in 


MILITARY ELECTRONICS... 


..if you're looking for reliability of design, production and 


INTELLIGENCE 
SYSTEMS 





delivery...look to Motorola, Communications, radar, guidance 
systems—in all the fields symbolized here—Motorola has 

major experience, backed by the collective abilities of its large, 
seasoned engineering and scientific staffs. 


Here is the organization devoted exclusively to electronics—with a 
broad background in designing specialized components such as 
electro-mechanical filters, transistors, and in using plated circuitry, 


modules and encapsulated components. Motorola—fully 


qualified to develop and produce the most complex electronic systems, 
ECTRONIC . . ° = 
pe on | For more information, or a prospectus of complete qualifications 
and experience, write Motorola today. 


Positions open to qualified Engineers and Physicists 


MOTOROLA 


MILITARY ELECTRONICS DIVISION 2710 N. Clybourn Ave,, Chicago, Ill.’ 
Other facilities; Phoenix, Arizona and Riverside, California 





are the SAFT nickel-cadmium batteries, 
35-Ib. units which replaced former four- 
cell Rebat equipment weighing about 
SO Ib. Since the SAFT’s were installed 
in Bureau copters in 1953, it has never 
had to charge one (its battery shop is 
inactive now) and it has never had a 
ship stuck with battery trouble regard 
less of weather, Lt. Johnston told 
Aviation Week. He mentioned an in 
stance where one of the helicopters 
had overturned in the water and sunk. 
Battery was salvaged several hours later 
All that was required was a hosing to 
wash off salt water. It was installed 
in another helicopter, where it turned 
the engine over without trouble. 


Communications 


Older type low-band seven channel 
Aircraft Radio Corp. communication 
gear installed in the 47-D1s also works 
out satisfactorily, according to the 
Bureau. It said it hasn’t had to make a 
tube change or adjustment in this equip- 
ment for five vears. 

Rangers are having new ARC radio 
gear installed by Atlantic Aviation, 
‘Teterboro, N. J. Equipment will com- 
prise an R-19 receiver, T-20 trans- 
mitter, A-]12 antenna and C-56 control 
unit, providing two-way whistle-stop 
tuning VHF communications with 
these crystals installed: 118 m.c., 118.7, 
[oe.n, | BLL. Beaches Sate, 322.4, 
122.5, 122.7, 122.8, 126.18. 

The Bureau stocks $30,000 worth 
of parts, practically enough to assemble 
mother ship except for the cockpit 
ind center frame Johnston mam 
tains a credit of $2,500 with Bell so 
that he can get what he needs quickly 
without having to go through time 
consuming city purchasing procedures 
Whenever this drops down to approxi 
mately $500, he puts in for another 
blanke: purchase order to keep himself 
at the $2,500 level. Purchase order is 
iouted from the Bureau to the Emer- 
gency Service Division, through the PD 
Quartermaster and then to New York 
Citv’s Department of Purchase. The 
Department of Purchase puts Bureau 
requests for material out on a bid basis, 
often follows the Bureau's recommenda 


tions on sources 


American Begins Work 
On Idlewild Hangar 


New York—American Airlines is be 
ginning construction of a $20 million 
maintenance facility at New York In 
ternational Airport. ‘The expandable 
750 ft. x 360 ft. haugar is scheduled for 
late 1958 completion. It will accom 
modate 10 jet transports at once 

The facility will occupy a third of a 
“6-acre site about half mile from Belt 
Parkwav on the access road to Idlewild. 
\ 500-car parking lot will be built. 
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VINYL INSULATION, * 


EXCEEDED 


by these 2 Resinite Sleevings 


Just two sleevings—one source—can supply all your needs for 
every grade of MIL-|-631C vinyl insulation. Resinite EP-69A 
and Resinite Hi-Heat 105A not only meet every requirement, 
but far exceed specifications. Simplify ordering, reduce inven- 
tory with these two fine Resinite sleevings. 


EP-69A for low temperature and general 
purpose use. Wide working range from — 48°C 
to 90°C. Dielectric to 750 volts /mil. Corrosion, 
oil, fungus and flame resistant. +20 AWG 
through 22°’ ID. 5 standard colors, others 
available. 


HI-HEAT 105A for high temperature 


use where outstanding resistance to heat and 
oils is required. For continuous operation from 
— 21°C through 105°C. 1000 volts/mil average 
dielectric. Exceptionally high flame, fungus and 
cut-through resistance. #24 AWG through 2'%’’ 
1D. 11 standard colors, others available. 


Write us your requirements and we'll submit samples and per- 
formance data on appropriate sleevings, tapes or lacing cords 


Teabinite 2 4 
= = 
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SPECIALISTS 1m VIMY. SLEL VINE AND TUBING FOR THE ANMCRAST ELECTRONICS ELECTRICAL AO PHARMACEUTICAL F111 08 
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Honeywell's Variable Iniet Diffuser 
Controls Keep the “Hustler” Hustling 


PROJECTS LIKE THIS 


As mach numbers advance, even fractional errors in inlet-air diffuser 
positioning reduce thrust tremendously. Z 

Yet a fixed diffuser designed for optimum pressure at a given high 
mach number may be so ineflicient at a lower mach number as to render 
it impossible for aireraft to reach design speed, 

In the U.S.A.F."s first supersonic bomber, Convair’s B-58 Hustler, this 
problem was solved by Honeywell's variable inlet-air diffuser systems 
the most accurate known. They are automatically controlled to the 
proper parameters to achieve maximum pressure recovery and mass air 


flow matched to engine requirements. 


The Challenges to Come! 
Variable inlet diffuser systems are just one of 114 research and develop- 
ment projects in which Honeywell Aero is engaged, These projects are 
in the basic areas of: 
INERTIAL GUIDANCE e FLIGHT CONTROL SYSTEMS e LIQUID 
MEASUREMENT SYSTEMS e VERTICAL, RATE AND INTECRATING 
GYROS + DIGITAL AND ANALOG COMPUTERS . JET ENGINE 
CONTROLS e AIR DATA COMPUTERS e BOMBING COMPUTERS 
TRANSISTOR AMPLIFIERS . INSTRUMENTATION 

hach of these projects ollers exe eptional career opportunities for capable 
engineers and scientists 

And Honeywell's rapid growth assures you of early advancement. 
Engineering personnel at Honeywell Aero has tripled in the last 5 years, 
is still growing faster than the avionics industry average. Supervisory 
positions open quickly, are filled from within, The first-rate salary you 


start with at Honeywell is just the start, 


For more information concerning these 
opportunities, send your inquiry or résumé 
to: Bruce D. Wood, Technical Director, 
Dept. TAIG, Honeywell Aero, 1435 Stin- 
son Boulevard, Minneapolis 13, Minn, 


Honeywell 


Aeronautical Division 


Write today! 


WORK ON ADVANCED 






Certificates of 
Necessity 





Washington—Office of Defense Mo- 
bilization has awarded United Air- 
craft Corp., Pratt and Whitney Aircraft 
Division’s new Palm Beach Co., Fla. 
Facility a certificate of necessity for 
accelerated tax amortization in the 
amount of $26,175,000 for research and 
development with 70% of the amount 
certified allowed. 

General Dynamics Corp., Convair 
Division, San Diego, was awarded a 
certificate for research and development 
in the amount of $17,022,000 with 
60% allowed. Other certificates 
awarded 





Aerojet General Corp., Sacramento, Calif., 
research and development, $417,740 with 


60°) allowed 

Leach Corp... Los Angeles, military air- 
craft components, $246,400 with 50% al 
lowed 

Glenn L. Martin Co., Baltimore, Md., mili 
tary aireraft, $504,670 with 65°) allowed 


International Silver Co.. Wallingford 
Conn., military aircraft engine parts, $375,- 





ooo with 65°, allowed 

Western Electric Co. Ine., Winston-Salem 
N ¢. military electronic components, $99 
S86 with 65 allowed 

Western Electronic Co. Ine. Winston 
Salem, N, ¢ military electronic components 
$27,596 with 65 allowed 

Western Electric Co. Ine. Greenshore 
Oe military electront equipment, $39 
yO with 65 tllowed 

Western Electric Co ine., Burlington, 
N. ¢ military electron equipment, $11 
AT with 65 allowed 

Lnited Aireraft Corp hast) Hartford 
Conn, military alreraft engine $2.1 million 
vith 65 allowed 

Atlantic Mastercraft Co. Irons N y 
military aircraft part Sil’ aoy th 6 
tHowed 

Vropulsion Kesearch Corp., inta Monica 
(‘alif research and development, $88,359 
ith " illowed 

Fenwal Ine., Ashland Mas se berititic 
nstruments for military use $8,859 with 
0 tllowed 

Bendix Aviation Corp Bendix Products 
liv South Lend. Ind litary jet engine 
omponents, $65.50 sith 60 tllowed 

Glenn L. Martin Co., Ualtimore, Md, mili 
tury atireraft 61.235 with 60 Allowed 

Kaytheon Manufacturing Co... Microwave 
and Power Tule (iperat ns Waltham 
Mass, military electronic equipment, $349 
os0 with 55 allowed 

MeDonnell Aireraft Corp... St. Loui re 
search and development $5,718,107 with 
so) allowed 


AMC Contracts 


Wright-Patterson AFB, Ohio—Fol 
lowing is a list of unclassified contracts 
tor $25,000 and over as released by the 
Air Materiel Command 


Wade Labor Construction Co., Inc., Den- 
ver Colo., $2,322,470 for construction of 
utilities at the Air Force Academy 

Kadio Corp. of America, Camden, N. J., 
$1,586,176 for product improvement of alr 
naAVigation equipment 

American Air Filter Co. Ine.. Herman 
Nelson Division, Louisville, Ky $5,900,180 

| for engine and shelter heater 

Curtins-Wright Corp., Caldwell N J 
$3,961,933 for propeller assembly 

Lockheed Aircraft Corp., Marietta, Ga 
$1,325,639 for air load survey and final 
structural integrity demonstration tests 

General Electric Co.. Syracuse, N. Y., 





AVIATION WEEK, April 15, 1957 






















WAITING FOR A CHANGE 


Development of aircraft and acro engine design is a pattern of never ending 

changes and modifications. Improving engines and airframes demands more 

strength im more and better parts. Example: ‘There are about 1,300 machined 

parts in the F-100A. In the F-100D, improvements have added 500 more 

Higher power and speeds in the same size airframe call for improved clevated 
gher | | 

tempcrature performance in alloys for structures, forgings and fasteners 


The big problems have been the forgeability and machinability of the tough 
alloys used in the intermediate clevated temperature applications. But they're 
being licked. Carpenter is now producing uniform clevated temperature alloys 
of very high quality which consistently mect tough aircraft specifications. ‘Their 
quality and cleanness also allow tightened forging tolerances, improve 
machinability and cold forming properties. Result: More accurate forgings 
with better finishes . . . fewer rejects . . . faster production 


Complete information on application, fabrication and engineering propertics of 
these alloys is summarized im our new booklet, “Carpenter Alloys for Elevated 
‘Temperature Service”. For your copy, drop us a line on your Company letterhead 
The Carpenter Steel Company, 128 W. Bern Street, Reading, Pa 


improved alloys for elevated temperature service 





ENGINEERS...PHYSICISTS 
EW opportunities 


at MOTOROLA 


YOUR CHOICE OF 3 LOCATIONS 


New Motorola research laboratories are expanding, cre- 
ating outstanding career advantages— your opportunity 


to get in on the ground 


floor of a swiftly expanding com- 


pany. You'll enjoy working in these modern laboratories 


** 


. with liberal employee benefits, including an attrac- 


tive profit sharing plan. Salary levels are open and 
commensurate with ability. 


POSITIONS AVAMABLE IN: two-way communications « missile elec- 
tronics « radio & TV (color) « weapons systems + computer application 
& design « transistor research & production « microwave systems 
« servo-mechanisms « physical chemistry « metallurgical eng. « field 
eng. « electronic sales eng. « drafting, design, & layout « aerophysics 


« radar & military electronics 


RESEARCH LABORATORY 


PHOENIX, ARIZONA 


Outdoor, relaxed living the year- 
round, with-lots of room to grow 
(on the job and off) in this land 
of sunshine. 


write to: Mr. R. Coulter, Dept.G@ 3102 N. 56th St., Phoenix, Ariz. 


SEMI-CONDUCTOR LABORATORY 
write to: Mr. V. Serenson, Dept. G 


5005 E. McDowell Rd., Phoenix, Ariz. 


a 


write to: Mr. C. Keziol, 


RIVERSIDE, CALIFORNIA 


Planned communities, modern 
shopping centers, advanced 
schools, fine buys in homes. 
There’s room to grow and more 
fun in Riverside. 


Dept. G Box 2072, Riverside, Calif. 


ee 


CHICAGO, ILLINOIS 


Live a relaxed midwest life in one 
of the beautiful suburbs, yet have 
all the “big city’”’ advantages— 
cultural, social, and educational. 


write to: Mr. L. B. Wrenn, Dept. G 


4501 Augusta Bivd., Chicago, iil. 


(S) MOTOROLA 





$7,437,458 for research, development and 
test of radar set. 

Beech Alireraft Corp., Wichita, Kan., 
$1,709,227 for modification of L-23 aircraft 

Westinghouse Air Brake (Co., Union 
Switch and Signal Division, Swissvale, Pa., 
$1,013,959 for modification of flight simula- 
tors. 

General Electric Ce., Small Aircraft En- 
gines Department, West Lynn, Mass, $1,- 
008,664 for YT-58 turboshaft engines. 

Aveo Manufacturing (Corp., Lawrence, 
Mass., $2,798,700 for facilities for guided 
missile program 

Marquardt Aircraft Co., Van Nuys, Calif, 
$11.5 million for facilities at Ogden, Utah, 
fot research and development 

Dresser-ideco Co., Columbus, Ohio, $1, 
327,820 for radar tower. 

Industria Meccaniche Aecronautiche Meri- 
dionali, Aerfer, S.P.A. Naples, $3,112,882 
for F-84 spare parts. 


CAA Contracts 


Washington—lollowing is a list of 
contracts as released by the Civil Aero- 
nautics Administration 


Gieneral Cable Corp., Washington, $71 
672 for 62,000 ft. of armored cable 

Bendix Aviation Cerp., Eclipse-Pioncer 
Division, Teterboro, N. J., $64,400 for four 
automatic pilot systems and associated 
equipment for use in DC-3 aircraft. 

Nems-Clarke iIne., Silver Spring, Md., 
$29,760 for 600 type V identification keyers 
and 600 keyer mounting plates 

Bendix Aviation -Corp., Boonton, N. J., 
$9,841 for 14 inverters 

Alreraft Radio Corp., Boonton, N. J, 
$5,500 for three signal operators, instru 
tion books and three course checkers 

W. L. Maxson Corp., Long Island City, 
N. Y¥ $2,575.06 for 647 audio matching 
transformers 

General Electric Supply Corp., Washing- 
ton, [> «., $1,194.13 for 97 insulators 


Army Contracts 


lollowing is a list of unclassified con- 
tracts of $25,000 and over as released 
by Army Contracting Offices 


CORPS of ENGINEERS, Jacksonville Dist., 
575 HKiverside Ave., Jacksonville, Fla. 

KB. BKB. MeCormick & Sons, Ine., P.O. Box 
248, Jacksonville Seach Fla construction 
of site preparation for complexes 15, 16, 
Iv and 20 WS-107A project A® Missile Test 
Center, (Serial No. ENG-08-123-(NEG-57 
2). job, $359,160 

4. A. dones Construction Co., 209 Fourth 
St.. Charlotte, N. C., construction of G/M 
contractor's facilities, laboratory storage 
bullding radar towers and addition § to 
Northrop Guidance Laboratory AFMTC, 
Patrick AFR, Florida, (RE NG-08-123-(Neg 
6-13), job, $1,708,766 


CORPS OF ENGINEERS, Office of the 
District Engineer Albuquerque District, 
Pr. O. Box 1538, Albuquerque, N. Mex. 

C. H Leavell & Company, 1900 Wyoming 
Street, El Paso, Texas, Construction of 
Missile Propellant Storage Facilities, White 
Sands [reving Ground, Las Cruces, New 
Mexico contract No. Da-29-005-Eng-1746 
(IF ED Eng-29-005-56-38) job 226,657 

Robert EF. MeKee, (ieneral Contractor 
Inc 1918 Texas St El Paso, Tex., con 
struction of track control and maintenance 
facilities, (Schedules A, B,C, & DID), Holle- 
man Air Force suse Alamogordo New 
Mexico (Contract No DA-29-005-ENG 
1798 «IFRB KEng-29-055-57-33) job $1 
189,990 


LOS ANGELES ORDNANCE DISTRICT, 
55 8. Grand Ave., Pasadena, Calif 

Southwest Welding & Manufacturing (Co., 
3201 W Mission Rd Alhambra, Calif., 
liquid oxygen tank, job, $96,627 


NEW YORK ORDNANCE DISTRICT, 180 


Varick St... New Vork 14, N. ¥. 
Stavid Engineering, Inc., U.S. Highway 
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Professional Pilots of 


Corporate Owned Aircraft; 
SELL PILOTS Business-Pleasure Pilots and 
Owners including 
s « . Flying Salesmen, Farmers, Ranchers 


and Doctors, etc. Pleasure 


WITH AN ADVERTISEMENT IN THE Piet 2rd Owners 
25TH ANNUAL AVIATION WEEK “*’ ** °re'n 


AIRPORT AND BUSINESS FLYING DIRECTORY 


Publishing Date: June 1957 


LATEST RESEARCH SHOWS WHY THE AIRPORT DIRECTORY WORKS FOR YOU 


1. Most all of a representative cross-section sample of 
over 8,000 pilots using the Airport Directory considered 
it a valuable flying tool in their yearly operations. 


The Airport Directory is used by pilots on the average of 
once a month, according to research, for pre-flight planning 
and enroute reference as a locator of proper maintenance 
service, fuel, overnight accommodations, food and airport 
facilities. Fact is . . . the Directory is used often by pilots 
to obtain needed flying information. 


LOW RATES TOGETHER WITH HIGH FREQUENCY OF 
EXPOSURE ASSURE YOU HIGH ADVERTISING VALUE 
AT LOW COST. 


ADVERTISE IN A BOOK PILOTS USE! 


Se eee eee e228 288288828828 42,82 8282828828825 


Fill in coupon for free booklet, 

“FACTS ABOUT THE BOOK THE PILOTS USE” 
Mail to the Airport and Business Flying Directory 
330 West 42nd Street, New York, 36, N.Y 


GET THE FAcTs NOW! 


Nome 
Address 
City 


Company 
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FAMILIAR 
TUNE... 





with 
a 


BRIGHT 
NEW BEAT! 


One company after another plays “Your Future With Us”, hoping 
to make a hit. The reason is obvious: today there are more open- 
ings at all levels for engineers and skilled technicians than there 
are qualified men to pick up the pay checks. 


We play the tune, too, but we like to think ours has a new 
twist, a bright new beat. Since Sikorsky is a young company in a 
new and different field, our fresh approach comes naturally. Even 
though we pioneered the modern helicopter, our baby has had 
less than two decades to prove its unique capabilities. 

While making no attempt to deny our youth, neither do 
we attempt to reject the plaudits earned in these few short years. 
Helicopters are acclaimed everywhere as the world’s most versa- 
tile aircraft. We look to you to help Sikorsky helicopters become 
the world’s most versatile means of transportation. And we offer 
you the kind of career that naturally follows such a challenging 


assignment. 


Getting acquainted, of course, is a give-and-take propo- 
sition. You can start the ball rolling with a resume to Mr. Richard 
Auten at our Bridgeport Personnel Department. 


——— 


OnE OF THE DIVISIONS OF 


UNITED AIRCRAFT CORPORATION 


SIKORSKY AIRCRAFT 


BRIDGEPORT-STRATFORD, CONNECTICUT 











Plainfield, N. J., Engineering study of Au- 
tomatic Assembly Techniques for Guided 
Missile Electronic Equipment, DA-30-069 
ORD-1553, $126,586 

Eclipse-Pioneer, Division of Bendix of 
Bendix Aviation, Teterboro, N. J. Transmit 
ter, Tacometer Assy EK. C. 8002-1-B ORD 
No. 7,723,274, Ord Stk, No. G-244-77-23274 
Fed. Stik, No. 6680-772-3274-G244, Govern- 
ment Spec MIL,-S-11744A as modified by 
Contrdctors GSM 216, Change EF, dated 12 
April 1956, Beh Appl Snl G251, G244, G256, 
258, G262, G268, 831 ea., $126,586 


RESEARCH CONTRACTING DIV., Trans. 
Research & Developing Command, Fort 
Fustis, Va. t 

The Board of Trustees of the Leland 
Stanford Junior University, Stanford, Calif 
development of a system of transportation 
movements involving use of electronic data 
processing systems, (Contract DA 44-177- 
TC-384), Job, $324,055 


Navy Contracts 


Following is a list of unclassified con 
tracts of $25,000 and over as released 
by Navy Contracting Offices: 


AVIATION SUPPLY OFFICE, 700 Robbins 
Avenue, Philadelphia 11, Pa 

Autometics, North American Aviation, 
Inc., $150 KE. Imperial Hwy., P. O. Box 
“AN”, Bell Flower, Calif., controls, (383 
Z2i30-1118/52), 247 ea 33,177. 

Hrad Warrison Co., 4222 Warren Ave 
Hillside, IL, cable assys., (IF B-383-207-57) 
various, $111,868 

Pletcher Aviation Corp., Fletcher Airport 
Rosemead, Calif parts for tank assys 
(383/2110-138X7/1/53), various $137,186 

Douglas Aircraft Ce., Ine., 3000 Ocean 
ark LBivd., Santa Monica Calif cabin 
supercharger transmission assys (385 
23055-1 A 4/1/57, 383/2110-1225/53), 100 
ea., $122,500 

Lockheed Aircraft Corp., I. O. Box 551 
urbank, Calif cylinders, pistons, axles 
(383/2110-1683/52, 383/2110-840/53, 383 
2110-1684/52), various, $270,549 

8. F. Goodrich Tire & Equipment Co., 
Bh. F. Goodrich Co., 500 8. Main St.. Akron 
18, Ohio, deicer boots, (383/2150-1549 X 
7/3/52), various, $245,966 

The Yeland Electric Ce., American Ma 
chine & Foundry Co 1501 Webster St 
Dayton 1, Ohio, motor generators, (IF B 
343-2032-56), various, $182,456 

Eclipse-Pioneer Div. of Bendix Aviation 
Corp Teterboro, N. J indicators, (383 
2120-90/55383/2120-159/54), various, $320 
648 

Hewlett-Packard Co., 275 lage Mill Ra 
Palo Alto, Calif signal generators (383 
29069/56, 383/2110-8375/55, 383/2110-8360 
55), various, $289,564 

Viekers, Inec., 1400 Oakman Blwd., De 
troit 32, Mich assemblies & maintenance 
parts (384/2150-1464/52), various, $269,592 

duck & Heintz, Ine, 17600 Broadway 
Cieveland 1, Ohio, Maintenance parts for 
Starters (383-234/53) Various $436,897. 

McDonnell Aircraft Corp, P. O. Box 616 
St. Louis 3, Mo. Ground Handling equip 
ment for F2H Alreraft (383-29065-29 83/1 
57) Various $107,090 

GU Electric Mfg. Corp. 624 West Citrus 
Ave, P. ©. Box 431 Redlands, Calif, Bat 
terles (PREN11-805-57 PREN11-793-57) 
232 ea, $255,655. 


NAVY DEPARTMENT, Bureau of Ord- 
nance, Washington, D. C 

Tele-Dy namics, Inc., Philadelphia Pa 
telemetric data receiving set, AN/UKR-10 
(NOrd-17398, Prop No NOrd 30-57) 
$147,515 


DISTRICT PUBLIC WORKS OFFICE, 
KRighth Naval District, New Orleans, La. 
Noser Construction Co. I) O. Box 871 
McAllen, Tex Construct Air Force TM-196 
Site, Naval Auxiliary Landing Field, Port 
Isabel, Tex (IF B NOy-91220) $879,600 


DISTRICT PUBLIC WORKS OFFICE, 
lith Naval Dist., San Diego 32, Calif. 
Edward K. Siple Co., 2545 San Fernando 
Rd., Los Angeles 65, Calif., additional avia 
tion fuel storage facilities Naval Ordnance 
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ANNOUNCING ANOTHER 


1 Re D acutevement 


New Electric Motor Driven 
Hydraulic POWER PACKAGE 
For Guided Missiles 


ADEL has long been engaged in power unit research and 
development programs for guided missiles and piloted 
supersonic aircraft. This has resulted in the production of 
small, lightweight, reliable and self-contained auxiliary 


POWER PACKAGES. 
POWERFUL * SMALL * COMPACT ¢ RELIABLE 
LIGHTWEIGHT * SUPERIOR PERFORMANCE 


These power units permit wide latitude in systems design. 
Developed, qualified and produced to meet or exceed 
exacting specifications. 











epecept and development, envelope incorporates 

ieor, hydraulic pump, valves and reservoir, all 

ote ed in our own plant. Proven through special- 
ized iced engineering under complete, in-plant pere 
formanégjand environmental testing facilities required 
for ever higher product quality. 


OLiobil 


REMEMBER ... ADEL can design, develop and 


= 
G 
manufacture other airb = 
~egone eviericcomieegoe J PBA JL PRECISION 
3 PRODUCTS 


facilities for qualification testing which can contribute 
greatly to accelerate the progress of your J A DIVISION OF GENERAL METALS CORPORATION 


engineering development projects. 
BURBANK, CALIFORNIA « HUNTINGTON, WEST VIRGINIA 


DISTRICT OFFICES: MINEOLA ¢ DAYTON « WICHITA « DALLAS « TORONTO 
ADEL designs and manufactures aircraft products in the following major categories: 


| “3 Px, ae | uk 





ic & Pneumatic Anti-icing, Heater & Engine Hi-Temp Manual & Electric Motor Driven 
Fuel System Equipment Accessories Solenoid Operated Valves Hydraulic Power Packages 








EMPLOYMENT OPPORTUNITIES 


GET THE FACTS about Solar and your 


triple opportunity...and get them now! 


Solar currently offers an exceptional 
opportunity for you to advance rapidly. 
A new creative engineering group is 
now being formed for a challenging 
new project in guided missiles. Many 
openings also exist in Solar’s fast-mov- 
ing gas turbine programs. The growth 
potential is tremendous ... with com 
mensurate rewards in advancement. 
Another important advantage is this: 
you don't get lost in the crowd at Solar. 
It is a medium-size company (2800 
people in San Diego) that has grown 
steadily since 1927, Personnel policies 
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ENGINEERS 


experienced in the missile components 
and gas turbine fields 


SEND FOR THIS BROCHURE 

















































































are advanced, including a profit shar- 
ing retirement plan. 

Another advantage at Solar is the 
pleasure of living in California climate 
at its best. San Diego is warm and 
sunny the year around, with unmatched 
recreational and cultural facilities. 

For brochure, write to Louis Klein, 
Dept. E-138, Solar Aircraft Company, 
2200 Pacific Highway, San Diego 12, 
Calif. Why not also send along aresume 
of your qualifications and education? 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
OCS MOINES 


















Test Station, China Lake, Calif Contract 


NBy-4197 (IF EB 4197°560), job, $112,681 





Ut. S. NAVAL TRAINING DEVICE CEN- 
TER, Port Washington, N.Y. 
Clevite Research Center, Cleveiand, Ohi 


design, development and construction of 
ASW targets, contract N6133%-75, lot, $265, 
608, 





NAVY DEVT., Burenu of Aeronautics 
Washington 25, D.C. 
VPhileo Corp., 22nd St. and Lehigh Ave 


Philadelphia 22, Va., tield engineering serv 
ices to provide technical. assistance and in 
structions in the maintenance of aircraft 


electrical and electronic equipment, NOas 
57-224-0 (MA-30-3764-57), $894,431 

Kk. W. Bliss Co., 1475 taff Ra s W 
Canton 10, Ohio, technical professional serv- 
lees (S1-14) BN11-4766-57, NOas-57-225-8, 
$489,240 

Southwest Airmotive Company, Dallas 9, 
Texas, Modification of eng nes, NOas 57 
401-f (D-41-1072-57) $733,185 

United Aircraft Corp., tiami:ton Standard 
Div, Windsor Locks, Conn, Vropeller equip 
ment, NOas 57-304-1 (PI-41-1127-57) $26 
141,040 

Lockheed Aircraft Service-International 
Ine, New York, International Airport Ja 
maica 30, N. ¥ Maintenance of WV-2 Alr 
craft, NOas 57-173-f (MA-44-4565-57), 
$199,418 

kK. W. Bliss Company, 1575 Kaff Road 
Ss W. Canton 16, Ohio, Steam  cataput 
launching engine cylinders, NOas 57-226-f 
(81-31 5850-56) $172,170 


‘ ‘ “ 
USAF Contracts 
Following is a list of unclassified con 
tracts for $25,000 and over as released 
by Air Force Contracting Offices 








HGLIN APB, Fla 


Blanchard Construction Co. 10 Hox 
1129, Pensacola, Fla., modification of range 
22, firing-in butt and control tower Ph 
ACMI 56-2; IFB 08-603-56-667), job, $97 


473 











DEVELOPMENT CEN- 
ment Com 


HOLLOMAN AIK 
TER, Air Kesearch and Develor 
mand, Holloman Air Force Kase, New Mex- 
leo, 

Kadlation, [nx Post Office Box 37, Mel 
bourne, Fla., Pulse Code Telemeter System 
$l9z.244 





SACKAMENTO AMA, MeClellan AFB, Calif 

North American Aviation, Ine... Lo 
Angeles International Airport, Los Angeles 
Calif installation of advanced electronk 
equipment and IRAN (inspect and repair 
as necessary) of F-861) type = aircraft 
(P/R SM-536813), 355 ea., $3,500,000 





AKEA, HI AFSE, 





OGDEN AIK MATERIEL 
tCTAnNn 

ERCO Div., ACE Industries, Inc Po 
ox 209, Hyattsville, Md., (detinitized letter 
contract $168,000, PR 00-498050 reported 
24 February 1956), modifications of flight 
simulators, (PR-00-498050, 00-498050-1, 00 
498050-2) $520,796 


DAYTON AIK FORCE DEPOT, Centile Air 
Force Station, Dayton 10, Ohio 

Elastic Stop Nut Corp. of America, 1027 
Newark Ave., Elizabeth 3, N. J., test set 
air field lighting systems type MM1 in a/w 
MIL-T-26898 dtd 23 March 1954, 250 ea 
handbook data and engineering data, (RFP 
33-604-56-3802), $572,812 

Borg-Warner Corp., Byron Jackson Div 


Flectronics, 492 E. Union St., Pasadena 
Calif., signal generators, AN/USM-16, 302 
en and maintenance data (revisions) 


(MIPR Ro6-7012-SC-PR GE566239 & Amend 
No. 1, SMD-24), $1,133,348 

Aermco, Ine., 10 State St.. Mankato 
Minn., relay subminiature hermetically 
sealed, contractor's P/N R9$5-2519, 28V. DC 
Collins Radio Co. P/N 9$74-0531-00, 24306 
ea., (RFP 33-604-56-3867), $170,100. 

Gi-V Controls, Inc., 45 Hollywood Plaza 
E. Orange, N. J., relay, thermal time delay 
contractor's type RM-60, 17500 ea., (RFP 
33-604-56-3866), $131,250 
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EMPLOYMENT OPPORTUNITIES 








r mune Whe ee MN 0 6(y 


i AERONAUTICAL j 
: ENGINEERS .. . 4 
Did You Know That ; 
Your Present Skills ; AT ARMA 9 
Fit You For 
a 


Important Assignments in 
AIRCRAFT Through diversification! 


Nuc R In our recent advertisements, we spoke of the growth opportuni- 


PROPULSION ties offered by Arma. Almost immediately, perceptive engineers 
:, began writing us, asking for more information. 








AT “How does an engineer grow at Arma — precisely?” 


GENERAL F Our answer, in a word, is diversification. Arma offers one of the 
ELECTRIC : broadest programs of work diversification in the electronics field. 


At Arma, an engineer follows a project from original design, right 
Whether or net you have through final production. As a result, our engineers and scientists 
cuss, the dill gee gow hove are exposed to many activities not usually found under one roof — 


in be applied to the devel ; areas into which they can grow, as their abilities and interests 
opment of nuglear power % lead them. 


systema for aircraft with 
rewards for you that are 


ase omy i & Geld ss ; Here are some of the areas — 69 examples —in which Arma con- 
vertan a ie. . . . 
' F centrates its efforts in: 


jeneral Electric will train 
ou im the nuclear apple MISSILE CONTROLS & GUIDANCE and FIRE CONTROL 


“wot your fleld through 


1 
+ A full-tuition refund plan 1.0 SYSTEMS DEVELOPMENT | 2.0 PROJECT ENGINEERING 3.0 SYSTEMS EVALUATION 


leading to an M8. degree 1.1 Digital Computers 2.1 Airborne Fire Control 3.1 Instrumentation 

im puch aoe 1.2 Autopilots 2.2 Airborne Armament 

eee 1.3 Infrared 2.3 Air-to-Air Missiles 
¢ in-plant training courses 1.4 Electromagnetic Devices 2.4 Semi-Automatic Test Equip 3.3 Data Reduction 

roviding the most con 1.5 Gyroscopics 2.5 Air Traffic Control 3.4 Data Analysis 

a 2 oo 1.6 Inertial Platforms 2.6 Optical Systems 3.5 Project Engineering 

oo ae " 1.7 Missile Guidance 2.7 Stabilizing Devices 3.6 Data Process Planning 

e On the job training with 1.8 Fire Control 2.8 Submarine Fire Control 3.7 Control Circuitry 

op specialists ; 1.9 Servos 2.9 Electronic Test Equipment Design 


Now is the time for alert 

change ever to one ef the ; | 4.0 SYSTEMS ENGINEERING | 5.0 COMPONENTS 6.0 RADAR 
noet important flelds of the ; 4.1 Trajectory Analysis 5.1 Transistors 6.1 CW Doppler Systems 
eS ee Tee 4.2 Airframe Performance 5.2 Magnetic Amplifiers 
Aircraft Nuclear Propulsion : on . = tn el 7 ——-.. 

ot General Electric Has 4.5 Radar 5.5 Accelerometers 6 5 Countermeasures 
Reached the Product Stage 4.6 Error Analysis 5.6 Resolvers 6.6 Laboratory Evaluation 
4.7 Reliability 5.7 integrators 








This means that earlier re 


veg BE AE --F F 7.0 PROJECT ADMINISTRATION | 8.0 DIGITAL COMPUTERS 9.0 ENVIRONMENTAL 


big upsurke in new devel 
opment can be expected : 7.1 Project Planning & Control 8.1 Logical Design 9.1 Vibration 
Immediate opcninga in applica 7.2 Sub-Contracted Liaison 8.2 Dynamic Analysis 9.2 Shock 

tone of 7.3 Contracts Evaluation 8.3 Circuit Development 9.3 System Test 


, 7.4 Project Coordination 8.4 Component Development 9.4 Component Test 
Stress and Weight Analysis ; 8.5 Packaging 95 Materisis sie 
9 6 Dynamics 


Tusbe-i0 8.6 Field Evaluation 


Thermodynamics 


Shield Design i 
Remote Handling 10.0 MISSILE GROUND EQuiP. If you want to participate in the wth that 
oo mane A eaitinal j = —— ‘coe must come to a man working in so diversified an 
reer cn ia err yeaa ; 103 pee my environment, write and tell us the area in which 
tures ~ “instrumentation nad most interested. (Or use the coupon be- 
Fluld Flow ; 10.4 Control Circuitry ow.) Your confidence will be respected, and you 
Heat Transfer : . will hear from us poomaey. If you prefer, for- 
ward confidential resume. No reference contact 
Chetee of Cae teestens 5 ing without your permission. 

















Cincinnati, Ohie or tdaho . 
ee ee en eee ee a 


Falls, Idaho. 
Gentlemen: 


Send resume in confidence 


stating salary requirements Technical Personnel Department £674 gfe © perme oe # nmaRNNN l 
4 


to leeation you prefer 


| DOr, additional information concerning the | 


area of 
| (state interest if not in above listing) | 


NAME 

| Division ef American Bosch Arma Corporation ADDRESS. | 

| Reesevelt Field, Garden City, Long istend, N.Y. cITY | 
ZONE____BTATE. 


“ne nan he HN ee a = 
slate aa a ee ae 





1. R. Ressetod L. A. Munther 
P.O. Box 182 P. O. Bex 535 
Cincinnati, Ohid idaho Falls, idaho 


GENERAL @® ELECTRIC 


od 


Penne 








BOO I: 














Se 





OMA 
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EMPLOYMENT OPPORTUNITIES 


UNITED 
IS HIRING 


228 


FLIGHT 
OFFICERS 


New aircraft scheduled for 
delivery in 1957-1958 requires 
immediate expansion of United's 
Flight Officer personnel. United 
is interviewing applicants now 
for training classes extending to 
February 1958. 


You receive frequent, regular 
pay increases as a United Air 
Lines Flight Officer. You're paid 
while training at United’s com- 
prehensive Flight Training Cen- 
ter at Denver, Colorado. When 
you go on line duty you receive 
$485 a month — $515 at the end 
of your first six months. As you 
advance, so do your earnings. 
United also offers a generous in- 
surance program, retirement in- 
come plan, many other benefits. 


shia To qualify you need only a 
ceiling: co commercial pilot’s license with 
. 300 hours or more (no multi- 
. 7) 4) ied 

subject: PROPULSION engine time required) ; you must 
be a U. S. citizen, 21-28, between 
From Mach 2 speeds to photon physics...from jet propulsion 57” and 6'4” in height, a high 
; school graduate, and able to pass 
to nuclear-powered flight... Martin propulsion engineering prob- a flight physical without waivers. 
Write today for booklet 
: ; outlining your opportunity 
aircraft industry today. for a high-paying career 

with United Air Lines. 


lems offer the widest range of challenge and opportunity in the 


If challenge is your dish and the sky is your limit, why not put 


this to the test ? Ee eee ee 
7 . . . ie C. M. Urboch, Supt. of Plo 
Contact J M. Hollyday, Dept. AW 8, T he Glenn L. Mar tin UNITED am LINES, INC. — 
Operating Base, Dept. »vio-4 
Stapleton Airfield, Denver 5, Cole. 


Company, Baltimore 3, Maryland. 


Please send me at once your booklet ovt- 
lining my coreer opportunities as o United 
Air Lines Flight Officer. 
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FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


ie fact 
The Me Grau Hell 
Offer Nearest You 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 
CHICAGO, 11 
520 No. Michigan Ave. 
MOhaowk 4-5800 
W. HIGGENS 
J. BRENNAN 
CINCINNATI, 37 
1825 Yorktown Road 
Swifton Village, Apt. 2 
G. MILLER 
CLEVELAND, 15 
1510 Hanna Bidg. 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Bidg., 
Main & Akard Sts. 
Riverside 
G. JONES 
DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 
W. STONE 
LOS ANGELES, 17 
1125 W. 6 St. 


MAdison 
C. F. MeREYNOLDS 
D. BRENNAN 
D. McMILLAN 


NEW YORK, 36 
330 West 42 St. 
LOngacre 
S. HENRY 
D. COSTER 
R. LAWLESS 
PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 
H. BOZARTH 
ST LOUIS, 8 
3615 Olive St. 
JEfferson 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 


DOuglas 
W. WOOLSTON 


Gnome CPPORTUNNTIES 








j 


- for GE EL 


Here's yout clrince to be a part of our nation's 


lei ah al fer Engine Industry. With GENERAL 


~TRIC you can face the challenge of new 
advancements in jet engines and propulsion 
A 
GENERAL ELECTRIC offers many extra liberal 


benefits including company financed educational 
opportunities, 





SPECIFIC FIELDS TO CHOOSE FROM: 
Tool Design Product Design 


Tool designers are needed Product openings are for 
for manufacturing the designers to work on im- 
components of these engines. provements on present Jet 


Engines as well as many 
1inimum of three years 
An y new ones for the future 


experience in the design of Previous engine § drafting 
jigs, fixtures and gages for experience is desirable 
either manufacturing or in- along with three years of 
spection is required, product design 














Dear Mr. Van Arsdall 

I'm interested in full details shout an opportunity at General Electr 
as a Designer. Please send me an application. | understand all replies 
are held in strictest confidence 


Mr. J. W. Van Arsdall NAME 
Personnel Section, 

P.ED., STREET 
General Electric Co., 

Building A CITY 


Cincinnati 15, Ohio 
I'm interested in 


GENERALG@ ELECTRIC 


CINCINNATI 15, OHIO 
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EMPLOYMENT OPPORTUNITIES 


ern | Femme 


become one of the first 

staff members of RCA’s new 
ENGINEERING OPERATION 
at WHITE SANDS The Missile and Ordnance Systems 


; Department of General Electric 
Proving Ground. Company has several challenging 
openings on its staff for Instrumen- 
The very nerve center tation Project Engineers. 








4 of missile electronics | Position Requivemente: 


* | RCA is new to White Sands! * BSEE with electronics major 
Qualified electronic engineers can now ¢ Minimum of four years’ exper- 


begin a career in a responsible position where ience in the synthesis and/or 

the atmosphere crackles with the stimulation operation of electrical instru- 

of far frontiers in missile electronics. mentation systems and elec- 
Specific RCA assignments are in missile tronic circuitry 

electronics, ground support systems, missile 

guidance and complex launching systems. Position Responsibilities: 

You must, of course. have your EE, ME or 

physics degree, several years’ electronic * Determine and integrate data 

design experience . . . and must be requirements for ICBM nose 

familiar with one of these fields: cone development and testing 

¢ Establish and specify instru- 

System and sub-system analysis Internal instrumentation mentation systems and charac- 


Reliability data control Equipment control teristics, such as, power supply 
requirements, component size, 


Evaluation of Data analysis shape and weight, cabling and 
new components connection points, and external 
interconnections. 


Projects will relate to sub-systems such as: ¢ Evaluate ground and airborne 
PRECISION RADARS DATA PROCESSING EQUIPMENT instrumentation test results 


DIGITAL DEVICES FIRE CONTROL The environment is completely 
ANALOG DEVICES DATA SIMULATION technical and professional. We are 
| @ research and development labora- 
cocececesncoccecerncsssseee ene a aaa aaaD | tory affiliated with one of the 

| world’s largest, most diversified and 

Start at an excellent salary... A full program of | progressive industrial organizations. 


liberal benefits gives your income added security. We hold prime contracts of a long- 
RCA's Tuition Refund Plan will provide for term nature with all the armed serv- 


advanced studies. RCA pays relocation expenses. ices. Salary and benefits are liberal. 


Philadelphia location. Excellent fa- 
ARRANGE CONFIDENTIAL INTERVIEW iin totaal 
WITH ENGINEERING MANAGEMENT ee 


rer aia! Technical Recruiting, Room 582-3 
Mr. David D. Brown, Dept. V-10D MUSSNS & ORDNANCE 
Mgr. Engineering Employment SYSTEMS DEPARTMENT 
Radio Corporation of America 
Moorestown, N. J. | GENERAL @ ELectRIC 


RADIO CORPORATION of AMERICA 1617 Pennsylvania Ave., 17th Floor 
Philadelphia 3, Pa. 
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DEFENSE ELECTRONIC PRODUCTS a 


< 














Explorers of the Unknown 
in Metals—Wants High Level 


iv 


To Blaze New Trails in the 
Development & Perfection of / 
Metals Suited for Use in 
eAIRCRAFT STRUCTURES 
e MISSILE STRUCTURES 
eNUCLEAR PROPULSION 

& REACTOR ELEMENTS 


NUCLEAR PROPULSION 
STRUCTURES 


1 
rae! | 


Person 
HUNTine. Menoger 
Philadeiph; ARK PLANT Personnes 
ta 32, Pa. RED LION PLA 
Bustleton, 
» Pa, 
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EMPLOYMENT OPPORTUNITIES 


Another FIRST for Budd! 


Here in our Aircraft Research and Nuclear 
Propulsion Laboratories — an outgrowth of the 
research activity which produced such great 
industrial engineering FIRSTS as the all steel 
automobile body, stainless steel railway cars and 
the all steel two-engine planes — BUDD has just 
reached another milestone in its exploratory 
achievements: a solution to the practical and 
efficient manufacture of structures for aircraft 
and missiles subject to aerodynamic heating hos 


been found! 


With a manufacturing background of nearly half 
a century and more than 20,000 people on its 
payroll, The BUDD Company is the established 
leader in its field. To competent Technical and 
Scientific Personnel seeking an association with 
a company offering established employment sta- 
bility and salaries commensurate with ability, 
there truly is no finer place to work. 


If you are interested in an association in a high 
level research environment, in one of our plants 
in the East, please fill in the Ready-Reference 
Card below and send to THE PLANT OF YOUR 
CHOICE, today, along with a complete resume of 
your educational and work background. 


_. 
. 


READy. 
P REFE 
NGINEERING Emp, orm” 
SERVICE 
Of Th 
On “6 poly ollowing, 


Personne! 
CHARLEVO Mn 29°" 


Detroiy 15, Mi 


PLANT Personn / 
chigan CHASE PLAN "ager 
Gary, Indi d 


Date =e 


(Middie) _ 











EMPLOYMENT OPPORTUNITIES 





OPPORTUNITIES 


for 


AERONAUTICAL ENGINEERS 
INTERESTED 


in 
STATE OF THE ART STUDIES 


Staff positions available for several expe 
rienced engineers to participate in long-range 
research programs concerned with the de 
termination and prediction of trends in tech 
nologies related to propulsion systems and 
cirframe design. Duties include literature sur 
veys, visits to bh and develop ' 
establishments, preparation of trend and stote 
of the art reports, and consultation with 
representatives of government and industry 
Steff members may also participate in tech 
nical research programs, ond special studies 
directed toward the development of techniques 
for predicting state of the art. For descriptive 
brochure and technical application form 





write to, 


TECHNICAL PERSONNEL MANAGER 
DEPT. & 

BATTELLE INSTITUTE 

COLUMBUS 1, OHIO 











HOW TO BE THE HAPPIEST CREATIVE 

nal ENGINEER IN CALIFORNIA 

(. Engineers (£.€., M.E., wie. Sales) can 

{ j}} ¢ have the kinds of jobs that creative 

men dream about. Top salaries and 

benefits Suburban locations in Fuller. 

ton, Newport Beach, Richmond, or 
~  —Palo Alto 

Write Beckman instruments, inc. 2099 W. 6th Street 

Los Angeles 5, California. Ask for Career File 16.G 


A 














To EMPLOYERS 
Who Advertise for MEN: 


Frequently, when there are many applicants 
for a position, only the most promising letters 
are acknowledged. The other applicants never 
know whether their jetters reached a prospe: 
tive employer or not. These men often become 
discouraged, will not respond to future adver 
tisements and even question their bona fide 
character 


Rvery Advertisement Printed la Duly Au 
thortaed You can help keep our readers in 
terested and get better returns to your adver 
tising in this section if you acknowledge each 


reply — in plain envelopes, if you wish 


Classified Advertising Division 


MCGRAW-HILL PUBLISHING CO., INC. 


“Put Yourself in Ma place.” 
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A POSTAGE STAMP 
CAN CHANGE YOUR WHOLE FUTURE 


Sometimes little things can be mighty 
important, For example, a_three-cent 
stamp can put in your hands a complete 
account of opportunities in the guided 
missile field. 


The guided missiles business is the 
business of the future, and your future 
can be brighter with Bendix—the prime 
contractor for the important and success- 


ful Talos Missile 


Here at Bendix you will be associated 
with many of the world’s foremost mis- 
sile engineers. The work necessarily 
covers the broadest possible technical 
assignments with practically unlimited 
opportunity for advancement. 


The thirty-six-page booklet, “Your 
Future in Guided Missiles’’, contains 





NAME 
ADDRESS 
CITY 


Bendix Products Division— Missiles 
406 |, Bendix Drive, South Bend, indiana 


Gentlemen : | would like more information concerning opportunities in guided 
missiles. Piease send me the booklet “Your Future In Guided Missiles” 


exactly the type of information every 
ambitious engineer should have. 


It gives a detailed background of the 
function of the various engineering 
groups such as systems analysis, guid- 
ance, telemetering, steering intelligence, 
evaluation engineering, missile testing, 
environmental testing, test equipment 
design, reliability, ram-jet propulsion 
and hydraulics, and other important 
operauons. 


Mail this coupon today. It can bring 
you a brighter tomorrow. 


“Bandiid”-prime contractor 


for the TALOS MISSILE 


STATE 


—— ee ee ee 


ee 
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EMPLOYMENT OPPORTUNITIES 








ENGINEERS 


KE LECTRONI 
RESEARCH 


is our business 


AC The Electronics Divisién 


COMPUTERS GENERAL MOTORS CORP MISSILE 
(Digitel and Ancieg) GUIDANCE 


\> e/ 


GYRO- 
SCOPES 





New plant (225,000 square feet) now being built in a Milwaukee suburb. This and 
our present plant will house the ELECTRONICS DIVISION — Milwaukee 
of the General Motors Corporation. 

Your future is assured (if you can qualify) in this lovely cool, southern Wisconsin 
city where every conceivable living and cultural advantage, plus small town 
hospitality is yours for the asking. Send full facts today about your education, work 
background, etc. Every inquiry treated in strict confidence—and you will hear 


from us by return mail. 


for Employment Application — Mr. Cecil E. Sundeen, Superviser of Technical Employment 
DIVISION x 


AC THE ELECTRONICS 


GENERAL MOTORS CORPORATION 
Milwaukee 2, Wisconsin Flint 2, Michigan 
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EMPLOYMENT OPPORTUNITIES 


Towers of strength 
for America’s defense 


~ Another challenge, another opportunity 
for Goodyear engineers 








com eee eee eee ee tee 


Wherever the American flag flies, you'll find radar 
structures like these—on 24-hour alert—ready to warn 
of an enemy’s approach by air or sea. 


Built by Goodyear Aircraft for the industry’s leaders, 
radar structures require the utmost in engineering skill 
and training. They require a specialized knowledge as 
rare as it is vital. And they’re typical of the opportuni- 
ties that fire the imagination of our engineers at 
Goodyear Aircraft. 

Here you'll find exciting challenges in airship design, 
electronics, missile components, metals engineering, 
radomes—the list is broad, the possibilities for achieve- 
ment almost limitless. 


At your disposal are the most modern engineering and 


research laboratories, including a large computer labo- 
ratory. And, needless to add, an environment in which 
individual expression can flourish, and ideas take wing. 


Our continued growth and diversification have required 
expansion of our engineering staffs in all specialties 
at both Akron, Ohio, and Litchfield Park, Arizona. If 
you have faith in your ideas and in your ability to 
make them work, a rewarding career can be yours at 
Goodyear Aircraft. 

Salaries and benefits are, of course, liberal. And if 
you wish to continue your academic studies, company- 
paid tuition courses leading to advanced degrees are 
available at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio, 


Theyre doing big things at \ } rf 
AK 
GOODSYEAR, 


AIRCRAFT 
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ENGINEERS 
EXPAND YOUR 


FUTURE AT RYAN 


Join o' I Se 
pony pioneerin in re- 
search yom a 1. 

on 


sion—electronics. ‘ork 


Join a 34-yeor old com- 
pany—not teo big—not 
too smalli—where you will 
get broad experience, - 
vance rapidly. Live in clear- 
sky San Diego, only min- 
utes from work, beaches, 








REPLIES (Bor No.): Address to office nearcat you 
c/o This publication Classified Adv. Dit 
NEW YORK: P. 0, Bow 18 (36) 
CHICAGO: 620 N. Michigan Ave, (11) 
SAN FRANCISCO: 68 Poat St. (4) 
LOB ANGELES: 1125 W. Gth Bt. (17) 








POSITIONS VACANT 


Executive Pilot. Twin Engine aircraft. Require 
A.T.R. rating and minimum of 5,000 hrs 
Good salary and full expenses. P-4612, 
Sviesien, Week, 1125 W. 6th St., Los Angeles 
17, Calif, 


Spentng fer Co-Pilet-Mechanic, Chicage- 
Based DC-3 D188 A&e Comm. Instrum. rat- 
ings preferred. P-4756, Aviation Week. 
Flight engineers ex ed on Constellation 
1049 Aircraft. 
engineers experienced on earlier model Con- 
stellations. Address replies to Chief Flight 
Engineer, California Eastern Aviation, Inc 
Oakland International Airport, Oakland, Cali- 
fornia. 


POSITIONS WANTED 


ATR Pilet: SEL-MEL-DC3 Tube rating, tn- 
structor, A&E mechanic, 7,000 hra. 3,000 
hre. MEL. actual instrument. Air- 
line Captain & executive experience. All 
ratings current. Age 33, married, two chil- 
dren. Available immediately. Foreign or do- 
meatic. H. Johnson, R 1 Box 328, Benton 
Harbor, Michigan. 


4120 hrs. 


Twenty—OC-68 C - Group Averages; 
tot. time 10,000 hra., Comm. Airline 8,000 
hre, Command 7,000 hrs., International & 
Domestic. Current type ratings; DC-7, DC-6, 
DC-4, DC-3. A.T.R. Avg. Age 35%. Avail- 
able May 1, will consider any & all offers 
PW-4875, Aviation Week. 


Atterney, military 
tronics, aircraft, indstri assoctns, 8 yra 
indri & govt. exp., CPFF, FP, R&D, T&M, 
Subs. PW-45868, Aviation Week. 


Desire position as corporation pilet. Age 32. 
single, ATR, former airline captain. Beat 
references, perfect record. PW-4808, Avia- 


tion Week. 
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STAFF POSITION OPPORTUNITIES 


FOR 


AERONAUTICAL ENGINEERS INTERESTED 


STATE OF THE ART STUDIES 


Battelle has staff positions available for several experienced engineers to 
participate in a number of long-range research programs concerned with the 
determination and prediction of trends in technologies related to propulsion 
systems and airframe design. Duties would consist of literature surveys, visits 
to research and development establishments, preparation of trend and state 
of the art reports, and consultation with representatives of government and 
industry. Staff members would also have the option of participating in technical 
research programs, and special studies directed toward the development of 


techniques for predicting state of the art 


technical application blank, write to: 


For descriptive brochure and 


TECHNICAL PERSONNEL MANAGER 
DEPARTMENT B, BATTELLE INSTITUTE 
COLUMBUS 1, OHIO 





Consideration also given to | 


Knowledge of Military Specifications 
and formats required. Should be familiar 
with functional and environmental test- 
ing of specialized electro-mechanical, 
electronics equipment. Must be capable 
of interpreting engineering drawings. 
Some engineering experience or formal 
engineering education is desirable. 

ork with top men on Challenging 
Opportunities in the most versatile lab- 
oratories and with the finest test, re- 
search and development facilities. As 
art of Major, Permanent, Expansion 
-rogram new plant being added in 
suburban Milwaukee. 

AC provides financial assistance to- 
wards your Master’s Degree. Graduate 
ome available evenings, University 
of Wisconsin, Milwaukee. 

GM’s aggressive position in the field 
of manufacture and GM’s policy of de- 
centralization creates individual oppor- 
tunity and recognition for each Engineer 
hired. 


For personal Confidential interview in 
your locale send full facts about self to 
Mr, Cecil E. Sundeon, 
Supervisor of Technical Employment 
ronics Div. 
GENERAL MOTORS CORP. Milwevkee 2, Wis. 


SPECIFICATION 
WRITERS 


Ofcra:lslia-ip 


INERTIAL GUIDANCE 
SYSTEM PROGRAM 
Electronics Div. 


Recent EE.ME 
CT aeleltishia Inquiries 
Also Invited 


MILWAUKEE 
offers ideal family living in o progressive 
neighborly « ity in Southern Wis- 
consin where big league beseboll end 
every shopping end cultural adventoge 
is yours for the toking. 





Div 
eTcalcasimislehicla 


Electronic: 


Cor pP 





contracts, missiles, elec- | 





USE NATIONAL CLASSIFIED ADVERTISING 


for bringing business needs or opportunities to the attention of men associoted in 
administrative, executive, management, sales and responsible technical, engineering 
and operoting capacities and served by Aviation Week. For advertising rates or 


other information write: 


Classified Advertising Division—Avietion Week, FP. O Sex 


12, New York 36, NW. Y 




















EMPLOYMENT OPPORTUNITIES 








tion. 


R. F. Kaletta 


P. O. Box 516 


M‘DONNELL 








If interested, send experience resume to: 


$t. Lovis 3, Missouri 





LIAISON ENGINEERS 


Will be responsible for engineering liaison activities associated with Design, De- 
velopment, and manufacturing of Airplanes, Missiles, and Helicopters. Requires 
graduate engineers with some experience in Engineering Design, as well as a 
heavy background in Engineering Liaison. 
of manufacturing techniques may be substituted for Liaison experience. These 
openings offer great promise in o growing function of our engineering organizo- 


Practical experience and knowledge 


Technical Placement Supervisor 


Grcraft Corporation 


| SEARCHLIGHT | 
| SECTION 

















ENGINEERS 





categories and larger? 
Needed immediately: 


desirable. 
Aerodynamicists and Flight Test Eng 





Is the future of the personal-type helicopter intriguing to you? 


Would you like to become a member of an engineering group that is working on 
the development of light, simple, low-cost helicopters in the one- and two-place 


Airframe and Controls Designers, Stress Analysts, and Instrumentation Engineers 
—helicopter experience desirable but not essential. 


Mechanical Designers—helicopter transmission or engine transmission experience 


heli experience essential. 





organization. 


Write or phone for interview or application. 


GYRODYNE COMPANY OF AMERICA, INC. 


ST. JAMES, LONG ISLAND, NEW YORK 


| 


The opportunities are excellent for capable men to advance rapidly in this growing 


Attractive country living conditions on Long Island’s north shore. 


TELEPHONE: ST. JAMES 2-6366 





UP TO 


25,000 Sq. Ft. 


Mi Floor Space for Lease 
Just vacated by Aerophysics 
Development Corp. 





5th & Colorado, Santa Monica 





Douglas ...4 miles 
North American ; .12 miles 
Northrop ; ..15 miles 
Lockheed ; 20 miles 

















400 Amp, 220 V, 3 ph. Power circuits—'2 
under Automatic Sprinkler — Gas Heating 


SMOG FREE AREA 








WALDO D. WATERMAN, Owner 
100 Esparta Way 354 Ban Gorgonia 
Santa Monica San Diego 6, Cal 
EXbrook 35-1595 ACademy 2-9724 











Deal Directly 
with Owner 


Executive style 
6 passenger cabin 


Immediately 
available 

Fly as much 
as you like 

No long term 
contract required 


1951 Executive Dove 
FOR LEASE 








$1000 monthly 
At this very low rate it will pay you to 
lease instead of own. We pay hull insur- 
ance, lessee pays maintenance, operating 
cost, engines. Option to purchase may also 
be arranged with lease payments applicable 


TRADE-AYER COMPANY 
linden Airport, Linden, N. J. 
A. J Ming Hunter 6-7690 
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ine. of ine. of tne. of 
St. Lovis Florida Toledo 
Lambert Field Pompane Beach Express Airport 


Lodestar DCc3 Beech 


Specialists in Conversion, Maintenance, Overhaul 


400 KILOVOLT X-RAY 


for industrial x-ray 
Inspection of heavy metals 


$5,000.00 
Original cost $17,000.00 
KELEKET X-RAY OF FLORIDA 
511 N. E. 15th Street, Miami, Florida 









LEASE OR SALE 
DC-4E 


R-200-7M2 engines 
Convertable interior 76 seats 
Overseas Radio 
Financing Available 
Write, call or wire 

NATIONAL AERO LEASING CORP'N 


P.O. Box 184, Miemi 48, Fic 
Telephone Newton 5-0734 


















NAVCO Lembert Field 
St. Lois, Me. 
Ie. PErshing 1-1710 
has in stock 
ARC. Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 


FOR SALE 


LOCKHEED LODESTAR 


A&W 1830—94 
SPARE ENGINE & ACCEnSOR IES 
EXCELLENT RADIQ GYROSYN 
COMPASS & ZERO READER 
PS-4844, Aviation Week, 
68 Post st., & an Fran Isco 4,€ al 








AN HARDWARE & FITTINGS 


Btaintess, jomiogn. Grass, Stecl. Ali sizee—im- 
mediate delivery from world’s largest a A stock 
Buy direct from manufacturer. Lower 

quicker service. 4 for free wall charts shewtes 
complete line of AN Fittings. 


COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd. Culver City, California 











C-47B-DOUGLAS 


Passenger o: Cargo configuration. Near 
zero time airframe and engines 1830-92 
P & W. Sale or lease no brokers. Immedi- 
ately available—not in service. 
FARRAR AVIATION, 325 W. MAIN S&T. 
P.O. BOX 113, ONTARIO, CALIF. 








C-46 F 


Available for immediate sale 
“O” TSOH 


AAXICO AIRLINES 
P. ©. Box 875 Miami 48, Fle. 
TU 7-154) 
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WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


Pachere Engineering Corp. 
(Formerly Leer Aircraft Engineering Division) 
Senta Monica Airport, Santa Monica, California 
Builders of the Incomporable Leorstars 


SEARCHLIGHT SECTION 





EXECUTIVEAIR 
LEEWARD _ 


AERONAUTICAL 


DC-3 SPECIALISTS 
INSPECTIONS 
MODIFICATIONS 
OVERHAULS 
PAINTING 
REPAIRS 
ENGINES 


RADIO 
schedule your work 


by writing P. O. BOX 233 
Miami 48 FLA. 
by phoning Tuxedo 7-5527 











DC-4's 
Cargo or Passenger 
Heavy Floor and Cargo Door 


R-2000-9M2—Engines 
2876 Gallon Gasoline 
Complete Radio Equipment 
70 Passenger 
WE ARE OWNERS 
Ready to Go 


Contact Thomas Millstein 
NATIONAL SURPLUS SALES CO. 
1800-14 Charlotte, Kansas City, Mo 


EXECUTIVE 
DC-3 AVAILABLE 


9-place conversion . . . Total time less than 
5000 hours . . . Since 100-hour inspection, 
14:30 . . . P&W 1830-92's, SMOH 14:30 . 
Toothpick blade props, SMOH 814:30 . 
2-bottle Jato Cockpit completely mod- 
ernized Jonvary, 1957 200,000 BTU 
Janitro! heater Complete panel and 
radio, including DME and dual omnis 
Ample spore parts and accessories, includ- 
ing 2 engines now in prepaid overhaul . . . 
Realistically priced . . . Excellent condition 

. . Write for technical brochure . . . Crew 
available. 


LINE MATERIAL INDUSTRIES 
R. C. Hitchcock 
700 W. Michigan Street 
Milwaukee 1, Wisconsin 


AVAILABLE 


DC4 Skymasters 
for June Ist, 1957 delivery 


Four DC4A’s—One DC4B 


Complete Airline Radio Installation 
Attractive 60-passenger interior 
P&W R2000 11M2 Engines 


Now being operated and maintained by 
Colonial Division of Eastern Air Lines 


For additional information contact 


Mr. R. A. LATTA 


Eastern Air Lines 
International Airport 
Miami 48, Florida 
Phone: NEwton 4-3571 




















Dea! Directly 
with Owner 


HANGARS 


U.S. Nevy type 
120’ clear spon 
by 200° depth 
Deers 120'x28’ 


All Stee! Constructed. Excellent _ 
tery saving and AA "a 

ore consider 

hernor of this —— 


TRADE-AYER COMPANY 


Linden Airport Linden, N. J) 
Hunter 6-7690 





DC-3s 
FOR SALE 


We are owners. 


LEEWARD AERONAUTICAL 
SALES, INC 


P.O. BOX 233, MIAMI 48, FLA 


DC-3 
CARGO 0-47 


FOR LEASE 


TRANS-INTERNATIONAL 
AIRLINES, INC. 


P. O. Bex 233—Miemi 48, Floride 








CANNON PLUGS 


Nation's lerorat factory stock 

—- Connesters 
no Miniatures AN Connectors 
0 Series Diamond “UG's" 

Authorized distributer 

For immediate dlicery, wire, write, phone 

LIBERTY AIRCRAFT, INC.. Dep't. A.W 
1023 W. Arber V > Inglewood, 
ORegon 86-5217 











SALE or LEASE 
SIKORSKY HELICOPTER 
$51 type H5A with Spare Parts 


actory Inspected A Licensed 
immediate Delivery? jemonstration Contact 
KEYSTONE HELICOPTER CORPORATION 
841 Lend Title Bidg. Pa. 








COLLINS 
® BENDIX 
SPERRY 


LEAR #OCHESTER alePpoeT 
PHONE GEntStt @ 7 30! 


ARC ROCHESTER 11, N.Y 
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JTOMATIC PILOTS 


NAVIC ATION AND 


COMMUNICATION SYSTEMS 


Immediate Delivery 


We stock, everheu!, end instell 
PRATT & WHITNEY wrRiont 


21830 81820 


~75, -71, -4 202, -84, ~72 


R985 R1340 R2000 


and our most populer OCI engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field inc. %. Levis, Me 
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WE START WITH PLASTIC 
SHEETS, END WITH STRATO 
DATA ANALYSIS 
Building the polyethylene balloon, 
as shown here, is part of General 
Mills balloon systems service. The 
“full package” service, typical of 
our thoroughness in other areas of 
activity, includes: design of vehicle 
and instrumentation, manufacture 
and flight planning-— including 
meteorological services, flight oper 
ations, telemetering, tracking and 
recovery, and finally, analysis of 

collected data. 


Manned strato-balloon flights 
probe the mysteries of space 


This is the Navy Project Strato-Lab bal- 
loon that set a new altitude record in a 
recent ascent at Rapid City, S. D. The 
fact that Commanders M. D. Ross and 
M. L. Lewis rose to 76,000 feet, the highest 
man has flown in a balloon, was incidental 
Of far more importance was their demon- 
stration that a light, comparatively inex- 
pensive polyethylene balloon, with a gon- 
dola carrying its own atmosphere, is a 
feasible means of carrying human observers 
above the present ceiling of sustained pow- 
ered flight. Manned flights to altitudes of 
100,000 feet or more are possible today. 

Man has flown higher in a rocket plane, 
but only for seconds at a time. General 


Mills strato-balloons can remain at con- 
trolled altitudes for days if required. (Thus, 
“passengers”’ have time to make detailed 
observations.) They can also be used as 
launching stations to give rockets a “head 
start”’ into space. 

Upper-air research is one of many areas 
being pioneered at General Mills. Possibly 
you can profit from our experience in this 
field —or from our research, development and 
production of electro-mechanical sub-systems 
and major assemblies for weapons defense, 
guidance and controls, and weapons testing. 
Send today for booklet with all the facts. 


General 


Minneapolis 13, 
Minnesota 


Mills 


MECHANICAL DIVISION 


CREATIVE RESEARCH AND DEVELOPMENT -f- PRECISION ENGINEERING AND PRODUCTION 
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ENGINEERS, SCIENTISTS: 


What did they say the 
last time you had an 


IDEA? 


At Decision, we talk to hundreds of 
engineers, and many report how 
frustrating it is when they make o 
good constructive suggestion and 
ore gently reminded that “ideas” 
ore the responsibility of others. 
(Strangely enough, these same 
companies often talk about 
“creative engineering” in their 
recruiting ads.) Fortunately this 
attitude is not typical of most 
progressive companies today. 


We know many companies who 
encourage and appreciate creative 
thinking who know thot youth, 
inspiration and progress all go 
together. 


Whether you're thinking seriously 
about changing jobs or not, Decision 
con improve your job perspective 
confidentially and at no cost to you. 
We will send reproductions of your 
resume (without your name) to the 
hundreds of top ranking firms— 
our clients—who poy us to find 
good men. And, we will enter your 
name ond resume in our unique 
Decision /Register, which we search 
daily to find engineers for specific 
job openings. 


DECISION /INC 


Publishers of the authoritative 
Engineers’ Job Directory 


FIND OUT ABOUT COMPANIES WHO 
NEED YOUR IDEAS. 
MAIL THIS COUPON NOW! 

‘ a hy , Th 
CONFIDENTIAL 
Oliver P. Bordes, President 
DECISION /iINC 
Mona gement Consultants 
1661 First Notional Bank Bidg. 
Cincinnati 2, Ohio 

{ Deor Mr, Bardes: 
1 do have good ideas, and | want 
to find out who needs them | 


NAME 


 ——s 
(or joe interest) 


STREET 
city 
| STATE 


L CONFIDENTIAL 
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Suspension 


If the transcript of radio Communications 
by TWA Capt. Leonard Specht (AW, 
March 18, p. 30) includes all of the im 
portant transmissions, Capt. Specht’s |i 
cense certainly should be suspended. The 
transcript clearly indicates that he arbi 
trarily endangered the lives of his own pas 
sengers and crew, those of the Capital A 2 
at 16,000, and those of the people below 
the two planes. Other than severe freezing 
rain or extremely heavy turbulence, it is 
dificult to imagine an emergency which 
would require a climb from 14,000. It is 
even more difficult to imagine an emergency 
which would allow the pilot to plan his 
climb to commence three minutes after his 
first declaration of emergency, yet would not 
allow him to give even a general indication 
to ATC of the nature of the emergency. 

I agree with the ALPA that it is unjust 
to suspend a license unless there is strong 
evidence that the pilot has performed the 
violation without justification. Certainly the 
abbreviated transcript gives this evidence 

I work with a great many airline captains 
and consider many of them close frends 
I, along with nearly all other pilots, have the 
greatest respect for their ability. Even more 
than their ability, I respect their integrity 
integrity which makes it impossible for them 
to accept unsafe practices, to push ap 
proaches, or to let any other factor relax 
what they consider safe procedure Vhe 
ALPA as a body is completely ignoring in 
tegrity when they attempt to protect a 
member from the basen and reasonable 
consequences of a performance such as that 
of Capt. Specht. If they have evidence 
contradicting the transcript, let them pre- 
sent it. In the meantime, as a frequent pas 
senger, T am thoroughly grateful that the 
CAA has made it impossible for Capt 
Specht to carry me through Capital's alti- 
tude because, “ we were out of La 
Guardia first ahead of that traffic and that 
was our requested altitude and we should 
have it.” 

Mititary Pinot 
New Orleans, La 


Danger Inherent 


I have just finished reading the article 
concerning the actions of Flight Capt 
Leonard Specht of TWA on Jan. 29 (AW, 
March 18, p. 30). The danger inherent to 
this incident prompts me to submit several 
comments. 

Unless a serious emergency did, in effect 
exist, Specht should have the book thrown 
at him, 

Some airline pilots are under the impres 
sion that they are God's gift to the traveling 
public. The actions of the ALPA in many 
instances do not help to alleviate this situa- 
hon 

My business requires a substantial amount 
of air travel, including occasional trips on 
'WA. If Specht is typical of TWA pilots, 
then rest assured that TWA will be off my 
flying list. Unfortunately, it doesn’t take 
very many Spechts to endanger all aircraft 

Undoubted. this letter will rmffle the 
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Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns, Address 
letters to the Editor, Aviation Week, 
330 W. 42 St., New York 36, N. Y. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will be withheld on request. 


feathers of a few “demagogic” flight cap- 
tains. Just to assure them that I have some 
idea what it’s all about, I'd like to point out 
that I'm an ex-military and civilian pilot 
with time in some twenty types of aircraft, 
from four-engine bombers to 40-horse Cubs. 
It would be interesting to read about the 
outcome of this affair in some future edi 
tion of Aviation Week. 
. R. Stanton 
Bloomfield, N. J 


Pilot Complement 


Your “Letters” page has displayed, over 
the period of the past few months, a num 
ber of discussions concerned with differences 
of opimon in the matter of pilots versus 
flight engineers. For the most part, the 
interchange has been quite instructive. How 
ever, of late, acrimony has crept into the 
writings, with a consequent loss of the bene 
fits which might be expected from objective 
debate of an important issue. If it were 
simply an airing of open differences between 
the two segments of the flight crew, the 
matter might pass unremarked, However, 
the pages of an influential technical journal 
are read by many persons in = 
ircas, and if no attempt is made to uncover 
the underlying reason tor the apparent differ 
ences between pilots and flight engineers 
and no measures suggested to establish un- 
derstanding, the possibility of unfortunate 
rule-making or legislation will be enhanced 

It may be that the difference springs from 
a fundamental aspect of flying which is 
rarely, if ever, discussed publicly. Flying is 
most certainly not the natural environment 
of man and exposes its practitioners to con- 
stant strain, regardless of their experience 
level. Air carrier operation is a most requir 
img branch of fying—the high speeds, in 
creased mechanical complexity and desired 
all-weather regularity of themselves impose 
a substantial burden on the existing dight 
When one adds to this the 
ever present delays in traffic control, the 
frustrations of cluttered communications 
channels and the growing concern with col 
hision hazards, the adequacy of a two-pilot 
flight crew complement on a long flight is 
questionable, Present standards of time on 
duty, lengths of flight and conditions of 
flight quite possibly represent excessive strain 
on all but the exceptional flight crew mem 
ber. It is my feeling that from these fac 
tors we get the basic reaction of the ALPA 

that of advocating an increase in the 
pilot complement for the larger and faster 
machines 

Because of the constant economic tug of 
war that goes on in the air carrier industry, 
there is undoubtedly a subconscious pilot 
reluctance to offer any direct suggestion as 
to increases in pilot complement, since 


crew members 


such a suggestion could be regarded by air 
carrier management as featherbedding and, 
in turn, used to hold the pilots up to public 
ridicule and contempt in order to buttress 
the management argument that pilots are 
the principal stumbling block in the efficient 
and economic operation of the airlines. 

Thus, it is quite understandable when 
the pilots seize upon an opportunity to 
convert the already established third mem- 
ber berth to a pilot category—an effort 
to relieve the burden which thes themselves 
do not fully understand or, if they do under 
stand, are unwilling to present for candid 
examination. The advent of or 
turbojet aircraft has apparently en 
grasped as offering the opportunity. The 
impact of Captain Robson's testimony 
should not be overestimated, since his com- 
ments tend to indicate he may be a Con 
vair captain, undoubtedly expert on the sub 
ject of communications, navigation, and 
traffic control problems between Washing 
ton and New York, but not necessarily ex 
pert in the field of crew complement re 
quirements 

The introduction of jets may possibly 
offer a reduction in cockpit complexity, but 
the other parameters of turbine operation 
are more requiring, not less. The improve 
ments in the practice of meteorology and 
trafic control which will give turbine opera 
tion the same margins of safety currently 
available in the piston engine area are not 
presently oatile. and their advent may 
follow rather than lead the introduction of 
jets. These problems, together with that 
of the proper crew pees seve plus nu 
merous others, will require the combined 
efforts and good will of all concerned if 
the appropriate solutions are to be available 
in time 

We should not assume that the publicly 
held position of the ALPA necessarily par 
allels that of individual four-engine captains 
with extensive flight engineer association 
Speaking from personal experience, it would 
appear that long-range high altitude, high 
speed operations may well require three 
pilot crew members, plus at least one flight 
engineer, and the sooner the need is recog 
nized, the better are our chances of an 
orderly transition to this method of opera 
tion. When flying for an airline, I appre 
ciated the presence of a competent flight 
engineer in the crew and gave no thought 
to his usurping my authority. It would be 
worthwhile, in this dispute, to determine 
if any major segment of the airline pilots 
group with heavy four-engine experienc« 
eels differently 

T. O. McCrver 
Paoli, Pa 


More Impressive 


With regard to the lower photo on p. 64 
(AW, March 25)—this photograph depicts 


a feat somewhat more impressive than 
merely towing a “24 ton amphibious truck” 
off the beach. The “DUKW” is in reality 
a Marine Corps LVT, or “amtrac,” models 
of which weigh up to 35 tons. Trust this 
will be of some interest. Thank you. 
James J. Mutguin 
Washington 18, D. C 
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Get everything you need and more 





Leach is staying ahead of new design re- 
quirements to give you reliable, precision 
performance under the most severe flight 


conditions: 


RESISTANCE TO GREATER SHOCK AND VIBRA- 
TION— Leach exceeds MIL specs in ability to 
resist vibration and shock . 

DEPENDABILITY AT HIGHER TEMPERATURES 
You get unfailing performance at tempera- 
tures as high as 120°C. ambient... 
SPACE-SAVING DESIGN-—Leach system- 
designed relays feature square cans, give you 
20% more relays in the space required by 
round cans... 

OUTSTANDING RELIABILITY Quality control 
assures peak performance, Latest designs in- 
sure contaminant-free relays because of 
Leach’s leadership in the field of contamina- 


tion research and development 


Leach offers a family of avionic relays which 
are more than a match for the accuracy de- 
manded by today’s...and tomorrow's air- 
craft and missile systems. That's why you 
find designers depending more and more on 
Leach when system reliability is vital and 


components must not fail! 


Send for the latest Leach Relay 


LEACH CORPORATION \ LEACH RELAY DIVISION 


5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 





EB B POWER 
UNIVERSITY MICROFIL% 
313 8 IST ST 

ANN ARBOR KICH 
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Long arm of SAC’s deterrent force, Boeing Airplane 
Company's intercontinental B-52 has as its nerve center 
the AN/ASB-4 Bombing/ Navigation System, developed 
and produced by International Business Machines for the 
United States Air Force. 

Aside from pinpoint navigational and bombing accu- 


racy, this complex system is notable for a high level of 
reliability achieved by painstaking care in detail design, 
rigorous proofing of each part, and a system configuration 
comprising unit-tested modules. 

Servomechanisms, Inc., in addition to quantity 
production of the Pressure Transducers and Quadrature 


Rejector units which are important input and control 
elements of this system, has also contributed to the devel- 
opment of several other important elements of this system. 
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PLANTS, WESTCHESTER ALIFORNIA « HAWTH RPNE CA FORMIA 
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GENERAL OFFICES: 12500 AVIATION BLYVO.. HAWTHORNE. CALIFORNIA 











